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PREFACE

BY THE

TRANSLATORS.

Bring engaged in the study of urine in various diseases, we
have thought that a translation of the following article by Ber-
zelius, extracted from his recently completed work on Animal
Chemistry, would be acceptable to those of the medical profes-
sion who are engaged in similar investigations.

The study of the chemical nature of the urine in disease has
only lately commenced. For a long time past physicians have
examined it in diseases of the kidneys, but it is only within a few
years that its importance has been understood in diseases of the
system or of other organs than the kidneys. It has been well
ascertained that the urine contains the effete matters resulting
from the nutrition and waste of the different tissues; it will there-
fore indicate any derangement in either of these processes; and
as it is a secretion easily obtained it claims much greater atten-
tion than it has hitherto received. In order to give a fuller view
of-the importance of the kidneys to the economy we will state
that the urine is the only true excretion properly so called;
for the perspiration may be supposed as intended rather to sup-
ply moisture to the surface, the respiration heat to the animal,
and the feeces contain only the refuse or superfluous parts of the
food.
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The blood contains all the elements sufficient for the growth
and preservation of the different organs. These organs differ
not only in their funetions but in their structure and composition,
and hence will appropriate very different materials from the
mass furnished in the blood. For instance the brain and ner-
vous system will require its phosphorus and albumen, the mus-
cular tissue its fibrin, the skin its gelatin, the membranes of the
eye, the mucous and serous tissues its aqueous portions. It is
obvious that the blood returning from the brain must be quite
different from that returning from the muscles or skin. In the
higher classes of animals the venous blood containing the effete
matters of all the organs is passed through the lungs before it
reaches the kidneys. This is not the case, however, with birds
and amphibia, and it is worthy of remark, in passing, that their
urine, secreted as it is from venous blood, contains large quanti-
ties of lithie acid with little or no urea, being the reverse of what
exists in the healthy excretion of those animals whose kidneys
are furnished with arterial blood. In man, then, the urine will
contain the effete matters of the tissues, not as they have just
come from them, but modified to a greater or less extent by re-
spiration. The products of respiration are known to consist of
carbonic acid and water ; therefore the only alteration that can
be produced in the effete matters is by their oxidation. Hence,
even if the urine should not contain the original effete matters,
its importance as a subject for pathological obeervation is not
impaired * any material degree, for we still find the slightest
derangements of health accompanied or preceded by a corres-
ponding change in its general appearance.

We have stated that the blood must be different as it flowed
from the different organs because these organs are differently
constructed, and appropriate very different parts of it for their
nutrition or secretions. If any of these organs are altered by
digease 8o that they will require different materials of the blood
from what they required in health, it is evident the venous blood
returning from them will eontain different elements from what it
contained in the healthy state of the crgan. The venous blood
returning from a healthy brain must be very different from that
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returning from a brain softened by disease; the venous blood
returning from a healthy skin must contain different effete mat-
ters from that returning from a skin covered with small-pox or
erysipelas; the effete nmtters from a healthy condition of the
whole system must be very different from those coming from a
scrofulous, or syphilitic, or cancerous constitution. As far as
the urine has been accurately and chemically investigated it has
shown striking differences in these different diseases. Even its
general appearance has been so much altered by different con-
ditions of thé system as to attract the attention of all observers
from the earliest periods ; but its chemical examination bids fair
to become of high importance to physicians not only as a means
of forming a more accurate diagnosis, but of indicating the most
proper remedial treatment.

Prout has very fully described a condition of the system in
which oxalic acid is developed in small quantities, probably
much in the same way that sugar is formed in diabetes mellitus.
This condition he has named the oxalic acid diathesis; it is
sometimes accompanied by the formation of an oxalate of lime
calculus, though this is by no means always the case, and some-
times by certain diseases of the skin which resist all treatment
whatsoever until measures are taken to prevent the development
of this acid in the system. Now the appearance and chemical
qualities of the urine are points on which he mainly relies for his
diagnosis of this diathesis. This, however, is only one instance
of the importance of attending to this subject; there is no doubt
when it has been fully investigated it will be found teeming with
facts of the highest value to medical science. Of course the che-
mical examination of the urine can never take the place of the
means at present employed for obtaining a knowledge of dis-
ease, but we cannot for a moment doubt that it may assist very
materially in throwing light upon some obscure and fatal dis-
orders of the general system, while in diseases of the kidneys it
may be found hereafter to be as useful as the stethoscope in dis-
eases of the chest.

The present treatise embraces every thing that is known in a
chemical point of view in regard to the urine and all the sub-
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stances found in it, and also the easiest and most approved modes
of detecting them. The detailed accounts of all the ingredients
will enable the physician, with only such general knowledge of
chemistry as is given in a course of medical instruction, to sepa-
rate them from the urine and study them. No difficulty what-
ever will be found in the application of the tests as prescribed in
the part treating particularly of the examination of the urine. It is
true there may be some difficulty in its quantitative analysis,
which requires some apparatus and a knowledge of the first
rudiments of analytical chemistry, but the present state of
science is such that no one can hope to study Physiology or Pa-
thology with success who has not first obtained this knowledge ;
those who have it we are confident will find the prescriptions
sufficiently detailed to enable them to understand them thoroyghly
and to perform them. .
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THE KIDNEYS.

TaE kidneys are the organs which secrete the
urine. They rest against the spine nearly in the
middle of the abdomen. In man they are oval
bodies about the size of the fist, and loosely
covered in front by the peritoneum. By a trans-
verse section they may be seen to be formed
by two_layers of different appearance. The
substantia corticalis, or outer layer, seems to be
composed of fine radiating fibres lying closely
together; it consists in fact of infinitely fine
interwoven tubes. Underneath this there is a
layer having the appearance of a perfectly uniform
mass, but consisting of microscopic tubes, which
combine like radii into fewer and larger tubes, and
hence has been called substantia tubularis. This
layer terminates in mamillary prominences, pa-
pillz, from which the urine exudes through
numerous openings. KEach of these papille is
surrounded by a small sack, calyz, and these open
into a larger sack, pelvis, which at alittle distance

3
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from the kidney contracts into a tube or narrow
canal called the urefer, which empties into the
bladder. The urine gradually collects in the latter
as it exudes drop by drop from the papille, so that
a large quantity can afterwards be evacuated at
once. As extremes of the different forms of the
kidney amongst mammalia it may be stated that
in the whale (cetacea) each kidney is divided into
about two hundred smaller ones, each of which
has its papilla and calyx, while in beasts of prey
and rodentia the kidney terminates in one papilla,
the calyx of which forms the whole renal pelvis.

According to Jacobson the urine is secreted
chiefly from venous blood in birds, amphibia, and
fish ; in web-footed birds the kidneysare larger in
proportion to the size of the body, than in wading-
birds, but larger in the latter than in birds of prey.
In amphibia they generally consist of many small-
er kidneys connected only by the common ureter.
In fish they are larger in proportion to the rest of
the body than in the foregoing classes of animals;
they pass along the spine from the lowest part of
the abdomen to the cranium; and are generally
" connected through their whole length. They
evacuate the urine through the ureters from a
common opening behind the anus. The ureter
is often enlarged at a little distance above the
opening. Jacobson has shown that the purple
sack in snails must be an organ for the secretion
of urine.

The examination of the parenchyma of the
kidneys gives a better idea of the nature of such
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structures than can be obtained from an examina-
tion of any other secreting organ. When we
see broiled kidneys on our tables converted into a
mass so hard that it may be cut with a knife, and
feels firm to the teeth, we would easily suppose
them to consist of a solid mass in which the
secreting vessels were distributed. But this
would be as erroneous as if we were to suppose
the blood to be a solid body because it had been
coagulated into a firm lump by heat; in fact the
kidneys first acquire this firmness by cookmg,
whereby the albumen is coagulated, which in
a soluble form, as in the brain, constitutes the
chief ingredient of secreting organs. The se-
creting canals are here, as évery where, surrounded
by a capillary tissue in which we cannot discover
any openings into the canals. In order to obtain
a correct knowledge of the composition of the
parenchyma of the kidneys it would be necessary
to commence by expelling the fluids remaining in
the arteries and capillary tissue.

I have attempted to replace the liquid oontamed
in this tissue in the kidney of a horse, with dis-
tilled water, employing for this purpose hydrau-
lic pressure on the artery, but without success,
because when the vitality of these vessels ceases
their capillarity presents an extremely great
resistance; perhaps also certain manipulations
were required which were unknown to me. I
then stripped off the serous coat, cut the kidneys
into thin slices, and suspended them in ice cold
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water, which was renewed as often as it became
discoloured. This emptied the larger blood-ves-
sels. The kidneys were then bruised in-a por-
celain mortar with a wooden pestle, when the
slices, to my great astonishment, were converted
almost entirely into a liquid. Straining this
through a linen cloth it did not pass through
perfectly clear, and a fibrous mass remained
on the cloth, which was tied up in linen and
kneaded in pure water as long as it rendered it
turbid. The soft solid animal matter which now
remained formed only an extremely small portion
of the volume of the kidney. It is true a certain
portion of it had passed through the linen in a
finely divided state, but even this was inconside-
rable. Hence it is evident that the kidneys con-
sisted of but a small mass of solid substance,
which, as has been before represented, enclosed a
large quantity of liquid. We have now to ex-
amine the properties of the solid matter, and of
the liquid contained in it.

a. The residue on the cloth was colourless,
fibrous, and could not be distinguished by its
appearance from the fibrin of the blood. It be-
came yellow and transparent by drying. Ether
extracted a quantity of elain and stearin, with
scarcely a trace of fatty acids. It easily softened
in water and resumed its former appearance. It
behaved chemically as follows:

It shrivelled a little and became hard by long
boiling ; the water had scarcely dissolved any of



THE KIDNEYS. 21

it. It was not soluble in concentrated sulphuric
acid, nor was it decomposed, or gelatinized like
fibrin. Nitric acid of 1-12 specific gravity dis-
solved it after moderate digestion, without de-
composition of the acid; a few colourless flocculi
only remaining undissolved. The solution was
light yellow, becoming darker by saturation with
caustic ammonia but without precipitation ; neither
was it precipitated by ferro-prussiate of potassa,
nor by an infusion of galls. It was not attacked
at first by concentrated chlorohydric acid, but
it acquired gradually a dark violet colour, and
dissolved after a few days without the assistance
of heat. The solution was not made turbid by
ferro-prussiate of potassa. Saturated with caustic
ammonia, which produced no precipitate, and
evaporated to dryness the animal matter dissolved
with the sal ammoniac both in water and alcohol.
It did not gelatinize with concentrated acetic actd,
but by digestion with the dilute acid it separated
into two substances, one of which dissolved in the
acid, but the other retaining its form and appear-
ance remained completely insoluble. The solu-
tion left a colourless, transparent residue when
evaporated to dryness. Treated with a little
cold water it dissolved, but became a jelly after
48 hours; this dissolved in a larger quantity of
water, leaving a mucilaginous matter which like-
wise dissolved by gentle heat but precipitated
again on cooling. The solution had no acid reac-
tion, and was without colour, taste, or smell; it
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was not precipitated by ferro-prussiate of potassa,
by neutral, or basic acetate of lead, nor by bichlo-
ride of mercury; but on the other hand, it was
precipitated by an infusion of galls in large, dis-
tinct flocculi, which did not agglutinate by heat.
Caustic ammonia decomposed it in the same man-
ner as acetic acid. What dissolved in ammonia
remained colourless after evaporation, and con-
tained a greater quantity of the matter soluble
only in warm water, than the acetic acid solution,
and also another matter insoluble in boiling water.
The watery solution of the dry mass was without
taste, and had neither acid nor alkaline reaction.
Ferro-prussiate of potassa did not precipitate it
even after the addition of an acid; but it was
precipitated by neutral acetate of lead, bichloride
of mercury, and tannin. - The part insoluble in
ammonia remained unchanged in appearance.
It was almost insoluble in cold dilute caustic
potassa, but by gentle digestion it dissolved slowly
" without colour and without residue. The addi-
tion of acetic acid in excess precipitated the por-
tion insoluble in it, but retained the soluble por-
tion. The precipitate remained insoluble in any
excess of hot or cold acetic acid. :
Hence it follows that the solid matter which
constitutes the tissue of the kidneys is not fibrin,
neither does it contain this substance, since it does
not gelatinize with acids, and is not precipitated by
ferro-prussiate of potassa. It is not composed of
cellular tissue since it does not dissolve to glue.
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It resembles very closely the substance co
posing the fibrous coat of the arteries; and this
circumstance seems to confirm the supposition
that it is nothing else than a tissue of fine
vessels.

b. The solution from the former solid matter was
turbid, mucilaginous, and milky. Heated nearly
to boiling, it coagulated almost to a solid mass,
which required to be mixed with more water and
to be boiled again before a complete separation of
the coagulum from the liquid could be effected.

The coagulum was then well washed. When I
attempted to extract fat from the moistenéd mass
by ether, the albumen absorbed it and swelled up
exactly as happens with albumen from eggs. It
had therefore to be perfectly dried before it could
be treated with ether. This then extracted a great
deal of fat, consisting chiefly of fatty acids. On
moistening the remainder with water, it resumed
its former appearance. 'When dissolved in caustic
potassa, and acetic acid added in great excess, part
of the solid substance of the kidneys was precipi-
tated, which had passed with the solution through
the linen, and was insoluble in this acid. The
coagulum was therefore composed of fat and
albumen which mechanically enclosed the finely
divided and suspended parts of the capillary tissue
of the kidneys.

The solution from the coagulum was acid. By.
evaporation it afforded a yellow extract mixed with
crystals. Alcohol of 0-833 extracted from it an
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acid yellowish extractive matter with a content of
chloride of sodium, and left by evaporation a resi-
due which behaved exactly like a similarly ob-
tained extract of flesh, which will be treated of
hereafter. No trace of urea could be detected by
nitric acid. The portion undissolved by alcohol
was nearly all dissolved by water which, after
evaporation, left a light yellow, transparent, hard
mass, containing phosphates, and which gave a
strong precipitate with lime water, and corres-
ponded in every other respect with a similarly
obtained solution of flesh. The part undissolved
by water was soft, white, and slimy, it dissolved
in warm water, and gave a precipitate with tannin.

These experiments show that the capillary
vessels of the kidneys contain a highly albuminous
liquid which is faintly acid from the presence of
lactic acid. No fibrin seemed to be contained in
this liquid, for if it had been present and coagu-
lated after death in the vessels, it would have been
dissolved in acetic acid and precipitated by ferro-
prussiate of potassa. As for the rest this solution
contained the same dissolved substances as the
solution from flesh, which were probably on their
way to be evacuated with the urine.

I had expected to find urea in the solution from
the kidneys, especially as Prevost and Dumas have
endeavoured to prove that it is not formed in the
kidneys, but merely evacuated by them; but
nitric acid discovered no trace of it. Prevost and
Dumas extracted the kidneys from living dogs,
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cats, and rabbits, tied ap the arteries and carefully
healed the wound. The animals lived several
days after this operation, eat as usual, but drank
very little; they became sleepy and feverish on
the sixth or ninth day, and finally died from the
effects of the fever. Urea was found in the blood
in sufficient quantity to be obtained in crystals
and to be compared by analysis with that from the
urine. The blood contained at the same time far
more lactates and flesh-extract than usual. These
experiments were afterwards repeated and con-
firmed by other physiologists. It appears to
follow from them that urea as well as flesh-
extract is formed in the body and only evacu-
ated through the kidneys. But in this case it is
difficult to conceive why it should not be present
in the liquid from the kidneys, since the lactates
and flesh-extract, which also occur in the urine,
were both found in it; and it cannot easily be
imagined that one ingredient would be evacuated
sooner than another. I must here observe that
Lecanu found urea in the liquid obtained by
pressure, from the kidneys of a woman who had
died suddenlyaftera fall. The liquid was filtered,
evaporated to a syrup, treated with anhydrous
alcohol, the solution evaporated, and the residue
dissolved in three times its volume of nitric acid,
previously deprived of nitrous acid, after which
the agitated mass, at a temperature of 32° F.,
yielded granular crystals, which dissolved in water
4
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and deposited by spontaneous evaporation a small
quantity of nitrate of urea in plates. .

The structure of the urinary passages resembles
that of the intestines. The canals which lead
from the kidneys to the bladder consist of a mucous
membrane surrounded by cellular tissue, and
covered exteriorly by the peritoneum. The
bladder has a layer of muscular tissue between
the mucous membrane and peritoneum which is
attached to both membranes by cellular tissue.
These muscular fibres are absent in some of the
lower animals, in which the bladder consists
merely of a dilatation of the ureters.




THE URINE.

ALL the waste matters which cannot be employ-
ed any farther in the system, together with those
substances unfit for use which have been taken up
by the absorbents of the skin and alimentary canal,
are evacuated chiefly by the kidneys; the urine
therefore may often contain, besides its ordinary
ingredients, the accidental substances which are
to be evacuated with it. Hence it is a very
compound solution, and its nature is proportionally
difficult to understand. It has been the object of
research of many chemists. The first examination
of it was by Van Helmont, whose results are
to be found in his essay on calculous affections.
Twenty-five years later, Brandt and Kunkle dis-
covered phosphorus in the urine, which they ob-
tained from its salts. Boyle afterwards made an
analysis of it according to the time in which
he lived. He also succeeded in obtaining phos-
phorus; he kept the preparation of it secret, and
gave it to an apothecary in London for sale.
The urine was examined about the same time
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by Bellini, who found water, earths, and salts
in it; and then by Boerhaave whose analysis
is a masterpiece for his time. Marggraf showed
that the phosphorus derives from the phos-
phates contained in the urine, and all efforts
were then concentrated on these salts. Pott,
Haupt, Schlosser, Schockwitz, Beyman, Kla-
proth, and others published essays on this subject.
At last Rouelle Jr. directed his attention to the
organic ingredients of the urine, and studied them
particularly. He called them in general, soapy
extract of the urine, but he could not effect their
separation. He investigated the salts contained
in the urine, compared human urine with that of
herbivorous animals, and showed that the latter
contained no phosphates but carbonate of lime and
a substance resembling flowers of benzoin. Some
years afterwards Scheele discovered that the urine
contained phosphate of lime dissolved in excess of
acid, and also lithic acid which was unknown
before his time. The assertion that urine of very
young children contained benzoic acid, has also
been ascribed to him.* While the English che-

*This assertion of Scheele has becn mentioned by Fourcroy in his
treatise on benzoic acid in the urine of herbivorous animals. The
truth is that Scheele asserted in his essay, on the acid of urinary cal-
culi, that he also had found it in the urine of young children. Bat in
his essay on the acids of fruits and berries, he mentions that in order to
obtain oxalic acid, he treated concentrated urine (not mentioning that
it was human,) with nitric acid; instead of oxalic acid he obtained an
acid salt, resembling benzoe-salt. Was this nitrate of urea, or was
the urine employed obtained from cattle? These are questions which
cannot now be answered.
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mist, Cruikshank, was engaged in the examination
of diabetic urine, he instituted a comparison of it
with urine in a healthy state and in different dis--
eases. He thereby discovered crystallizable urea,
and its precipitation by nitric acid ; and healso gave
a tolerably good method of ascertaining the rela-
tive quantity of certain ingredients in the urine.
He showed that the composition of urine was
altered in fever, dropsy, and dyspepsia; in fact our
knowledge of the nature of urine may be dated
from his work. His experiments were published
in the year 1797, in Rollo’s book on Diabetes
Mellitus. Three years afterwards Fourcroy and:
Vauquelin ‘described a detailed analysis of the
urine; it is a very meritorious work, but in order
to prevent the appearance of having appropriated
any thing from Cruikshank’s work, Fourcroy
declares, in his Systéme des Connoissances Chims-
ques, that he and Vauquelin had known many
years before the English chemist, the facts which
form the most important part of the work of the
" latter. No one, however, can reproach Fourcroy
for reserving for so long a time any other discovery
which he could have published in his own name.
Fourcroy and Vauquelin farther described the
phenomena occasioned by putrefaction of the
urine. Thénard afterwards showed that the free
acid of the urine consists not only of phosphoric
acid, but also of a combustible acid which he sup-
posed to be acetic acid, but which shortly after-
wards I ascertained to be lactic acid: and I also
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showed that the urine contains an extractive mat-
ter, having a great resemblance to that in the
liquids contained in flesh.

Urine considered in its average state, (for its
proportion of water continually varies by increase
or diminution of the perspiration,) has the follow-
ing properties : —it is transparent, of an amber yel-
low colour, and a peculiar aromatic odour, which
disappears by cooling, but reappears by heating
it. It has an unpleasant, saline and bitter taste.
It often becomes turbid on cooling, and deposits a
gray or pale red precipitate, which is redissolved
by heating it to 98° F. It has a distinct and
strong acid reaction. Its specific gravity varies
from 1-005 to 1:030. Prout considers 1-0125 as
the average. In diseases it sometimes reaches a
specific gravity as high as 1:050, but this is always
an-unfavourable sign. .

When allowed to stand for a few days the urine
becomes paler and exhales a weak ammoniacal
odour, which is still urinous; it has an alkaline re-
action, and becomes covered with a white slimy
pellicle, in which, as well as on the inner side of
the vessel, small white crystals are deposited.
These consist of double phosphate of ammonia and
magnesia. After some time the urine becomes so
alkaline that it effervesces with acids, and is then
applied for technical purposes as a weak solution
of carbonate of ammonia. In the mean time it is
concentrated by spontaneous evaporation and de-
posits at first yellow cubic crystals of sal ammo-
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niac, and afterwards yellow octahcedral crystals of
chloride of sodium, and at last the microcosmic or
fusible salt of the urine, which consists of double
phosphate of ammonia and soda. The mother
water is then an offensive brown syrup.

Urine does not coagulate by boiling ; it yields by
distillation an extremely offensive, colourless solu-
tion of carbonate of ammonia, which is formed du-
ring the ebullition. If distilled to dryness and the
mass still further heated, it yields chloride of am-
monium and empyreumatic oil with the carbonate
and acetate of ammonia, and by strong heat a little
phosphorus at last passes over.

Acids precipitate nothing from the urine at first,
except oxalic acid which precipitates oxalate of
lime; but when they are added in considerable
quantity they develope a peculiar, sharp odour,
resembling that of the fresh urine of a horse, and
after some time they give it a darker colour. Al-
kalies produce cloudiness in the urine and preci-
pitate earthy phosphate. Chloride of barium and
nitrate of silver likewise produce a precipitate in
the urine from the presence of sulphates and chlo-
rides. Salts of lead precipitate sulphate and phos-
phate of lead. When the urine is neutralized by
an alkali it is precipitated by the salts of zinc, tin,
and mercury. The precipitate by the nitrate of
mercury often assumes the same red colour which
this salt produces on the epidermis, and derives
from an animal matter which this precipitate, like
the others, contains. - With tannin it gives rather
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a strong precipitate, when, as is sometimes the
case, it contains albumen ; but this is no ordinary
ingredient of the urine, and therefore tannin gene-
rally renders the urine but slightly turbid and
does not deposit a precipitate till several hours
have elapsed. -

Fresh blood added to warm urine is at first co-
agulated, and then the colouring matter of the co-
agulum is dissolved in the free acids of the urine,
which thereby becomes red.

The substances found in the urine are :—

a. The ordinary ingredients of the urine (in con-
tra-distinction to the acczdmtal which will be
spoken of hereafter.)

1. Mueus. The mucus from the mucous mem-
brane of the bladder mixes with the urine and
passes off with it ; part of it is probably dissolved
and imparts to it the property of forming a thick
froth when shaken in its fresh state. The mucus
passed off with the urine is seldom wisible, be-
cause the refracting power of the two substances
is nearly the same. If a person sits quietly for a
few hours and then evacuates his urine into three
glasses, so that it is divided into three equal por-
tions, the first will contain the largest quantity of
muous, the second but little, and the third almost
none, because the mucus has collected in the bot-
tom of the bladder from which the urine is first
evacuated. Ifthe mucous portion be filtered while
still warm, the mueus remains on the filter in se-
parate, transparent, colourless lumps; it then
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shrinks on the paper, and at last forms a shining
coat, like varnish. It does not resume its former
appearance when moistened with water. It isnot
dissolved by sulphuric acid, but acetic and chlo-
rohydric acids take up much of it, and their solu-
tions are precipitated by ferro-prussiate of potassa.
Caustic potassa dissolves it entirely. If a preci-
pitateexists in the urine before evacuation, it mixes
with the mucus, which loses its transparency on
drying, and generally becomes milk-white. It can
be freed from the admixture of the insoluble earthy
salts by dissolving it in caustic potassa. If the
mucus be not strained from the urine before it is
cool, a quantity of small granular crystals may be
geen in it when dry, which-consist of lithate of
ammonia, and which form even when the urine
remains clear on cooling. They are not observed
before drying. If two successively passed portions
of urine are allowed to stand a few days these crys-
tals will be observed to form in and on the mucus
of the first portion, while there will be no deposi-
tion whatever in the second portion which con-
tains no mucus. _

2. Lithic or Uric acid. This ingredient of the
urine was discovered by Scheele, who found that
it formed the chief ingredient of several calculi
analyzed by him, and he was thereby induced to
search for it in- the healthy urine of both adults
and children. It exists in the urine of man and
carnivorous animals, but not in that of herbivorous
mammalia. It is of constant occurrence in.other

5
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orders of animals, even in the lowest. In some
islands of the South Sea, it is found as a kind of
half mineralized substance forming a superficial
layer, and is called Guano, from the Indian word
Huanu, which signifies dung. This layer has
often a considerable thickness; it is formed from
‘the dung of sea birds which are the sole in-
habitants of these islands. The other ingredients
of these excrements are gradually destroyed and
the lithic acid remains in the form of a very im-
pure lithate of ammonia.

Lithic acid may be procured in daﬁ'erent ways.
For instance by collecting the sediment formed
in the urine by cooling, or by adding nitric or
chlorohydric acid to the urine and collecting and
washing the lithic acid gradually deposited; or
from calculi consisting of this substance. But
the easiest and most convenient way of obtaining
it is from the white mass of lithic acid and lithates
which are evacuated with the excrements of large
serpents, and may be easily procured from the
people who exhibit 'such animals. It may also
be obtained from guano, and from the excrements
of birds in general, especially the carnivorous, as
the corvis monedula, which may be procured
without much trouble from the high steeples
where these birds roost in great numbers.

. In all these substances lithic acid is more or
less impure from admixture of foreign animal
matters. . They are to be first boiled with alcohol
and afterwards treated: thh cold water till this
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latter is no longer discoloured. The lithic acid
from serpents may also be macerated with dilute
chlorohydric acid, which extracts a considerable
portion of phosphate of lime, and then washed
with water, after which the impure lithic acid is
dissolved in a dilute warm lye of caustic potassa,
filtered from the insoluble residue, mixed with
more caustic or carbonated potassa, and evaporated
to a certain point, at which the lithate of potassa
becomes insoluble in the alkaline solution, though
this latter retains the animal matters dissolved.
The whole becomes a thick paste on cooling.
According to Braconnot, who is the author of this
method, the cooled mass should then be trans-
ferred to a clean piece of linen cloth, the alkaline
solution allowed to drain, the mass gently pressed,
and then washed with ice-cold water or a solution
of carbonate of potassa. Thus a moderately pure
lithate of potassa is obtained.

* The same may be effected by mixing the mass
from which the lithic acid is to be extracted, after
treatment with alcohol and water, with boiling
hot water, to which, whilst constantly stirred, a
Lye of caustic potassa is added in quantity exactly
sufficient to dissolve the lithic acid, after which
the boiling hot solution is to be filtered and cooled.
A tolerably pure lithate of potassa then preci-
pitates, which is to be washed on a filter with
cold water and pressed. The mother and wash-
waters yield by evaporation more, but impurer
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salt, which after subsequent solution in boiling
water precipitates pure.

According to Wohler an impure lithic acid may
be rendered pure by dissolving it in caustic potassa
and mixing the solution with a solution of sal am-
moniac as long as a precipitate is formed. All the
lithic acid precipitates as lithate of ammonia in the
form of an almost transparent jelly which gradu-
ally subsides to a perfectly white powder. Very
dilute solutions should be employed, because other-
wise the whole coagulates to a stiff jelly. If the sal
ammoniac has been employed in excess and hoth
the solutions mixed while hot, no lithic acid re-
mains in the solution, especially when it has been
heated to expel all the ammonia -that was libe-
rated.

The lithic acid is obtained from the purified
lithate of potassa by decomposition with chloro-
hydric acid. This can be effected best by pour-
ing the boiling solution of the salt of potassa into
the chlorohydric acid, for otherwise the lithic acid
is apt to retain some potassa. The precipitate is
at first gelatinous but is gradually converted into
small, white, shining scales which should be well
washed with cold water. :

Henry prescribes the purification of lithic acid
by digestion with carbonate of ammonia, which
he thinks dissolves all the animal matters; but
this is a very uncertain method, not to mention
that the residue is lithate of ammonia which must
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be freed from ammonia by digestion with chloro-
hydric acid, a circumstance which Henry does
not mention. :

Fritzsche recommends the following method of
purification. Excrements of serpents or lithic
acid calculi are to be dissolved in warm concen-
trated sulphuric acid, the clear, generally brown
coloured, solution is to be decanted while still hot
and mixed while agitated with small portions of
water a3 long as it effects a precipitate. The
lithic acid then precipitates in dazzling white
crystals and quickly subsides so that the acid
solution may be decanted. The precipitate is
then filtered and washed at first with sulphuric
acid of about the same dilution as the decanted
liquid and afterwards with water. This is neces-
sary, because if the remaining mother liquid were
removed from the lithic acid by washing with
water, the brown decanted liquor which does not
separate any lithic acid by water will, by still
greater dilution, yield a precipitate of dissolved
animal matters and would cause an admixture of
these in the lithic acid precipitated by the wash-
water.

Lithic acid obtained in the above way has the
following properties: it forms white crystalline
scales which are soft to the toueh; it has neither
taste nor odour, reddens moistened litmus paper
when laid on it, and requires according to Prout
more than 10,000 times its weight of cold water,
but rather less of boiling water for its solution.
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Henry states that it requires 1720 parts of cold,
and 1400 parts of boiling water to dissolve it ; but
his lithic acid seems to have been bilithate of
ammonia. According to Mitscherlich it requires
10,000 parts of cold water for solution. Its solu-
tion in boiling water reddens litmus paper. Itis
insoluble in alcohol and ether. It is decomposed
by dry distillation; it first sublimes carbonate of
ammonia in solid form, then yields a large por-
tion of cyanhydric acid and brown empyreumatic
oil, and at last a crystalline mass which Scheele
had observed and compared to benzoic acid, and
which forms seven-fifteenths of the weight of the
lithic acid. Chevallier and Lassaigne afterwards
described it as a peculiar acid and called it pyro-
lithic acid; at last Wohler showed that it was
cyanuric acid. According to him the sublimate
from the distillation of lithic acid contains a con-
siderable quantity of urea combined with cyanuric
acid, as was afterwards proved by Kodweiss.
According to Henry carbon remains in the retort
to the amount of one-sixth of the acid. Lithic
acid chars without fusion when heated in an open
vessel. The carbon afterwards burns with diffi-
culty and leaves no residue. When heated in
the open air lithic acid is characterized by the
strong odour of prussic acid which it generates,
and at last, also, by the acid odour of cyanic acid.

Moistened lithic acid swells up in chlorine,
generates, according to Liebig, carbonic acid and
cyanic acid, and is converted into oxalic acid and
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sal-ammoniac. It does not change in dry chlorine
at ordinary temperatures. But if the perfectly
dry acid be heated in perfectly dry gas it yields
according to Liebig, a large quantity of cyanic
and chlorohydric acid, and, according to Kodweiss,
also solid chloride of cyanogen. It thereby dis-
appears except a small carbonaceous residue.
Chlorine-water and nitric acid form oxalic acid
by long continued digestion with it.. Nitric acid
produces by its action a long series of important
compounds which will be mentioned in another
place. I will here only mention that lithic acid
dissolves with effervescence even in a very dilute
warm nitric acid, and that when this solution is
evaporated to dryness by a gentle heat a red re-
sidue remains which is soluble in water without
colour. This reaction is used as a test for lithic
acid. It is soluble in small quantity in concen-
trated sulphuric acid, but if the latter be hot a
larger quantity is dissolved without decomposi-
tion if the temperature be not raised too high. It
again precipitates by the addition of water. We
‘have seen that Fritzche’s method of purification
consisted in this. But he has also discovered a
chemical combination of lithic acid with sulphuric
acid, which is obtained by dissolving it in warm
concentrated sulphuric acid and decanting the
clear warm solution from which the sulphate of
the lithic acid sepgrates in large well defined
colourless crystals. Purified lithic acid is not
necessary for this purpose; that which separates
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from the brown acid solution of an impure lithie
acid is pure and colourless. These crystals melt
at 158° I, and solidify again to a crystalline mass
when the temperature is reduced. At 302° F.
they begin to be decomposed. The combination
attracts moisture from the air and is converted
into a mixture of dilute sulphuric acid and pre-
cipitated lithic acid. Water decomposes it in &
similar manner. According to Fritzsche’s analysis
the crystals consist of one atom of lithic acid,
four atoms of sulphuric acid, and four atoms of
water.

Lithic acid has been analyzed by Berard, Prout,
Dobereiner, Gobell, Kodweiss, Mitscherlich, and
Liebig. The results of the latter two agree, and
are near to that of Prout. I will here give the
results of the analysis by Mitscherlich and Liebig:

Liebig.  Mitscherlich. Atoms. By Calculation.

Carbon. ...... 36083 ...... 8582 ...... 6.c.... 3600
Hydrogen. . ... 2044l ...... 238 ...... PEEIE 236
Nitrogen. ..... 33386l ...... 3460 ...... 2.eeiee 38-37
Oxygen....... 28126 ...... 272 ...... 3...... 2827

Its atomic weight is 1061:216. It is the oxide
of a radical whose composition is expressed by
C* H* N*; and of which we will find a substance
in urinary €alculi with a lower degree of oxidation.
Lithic acid is then C* H* N* + 30, and the lower
oxide C* H* N* + 20.

Several chemists double the numbers of atoms
of its elements, and therefore, also its atomic
weight; for the reason that lithic acid is a weak
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acid, and like boracic acid and the fatty acids,
principally forms acid salts, while the neutral
salts are decomposed by water when the base is
soluble in it, leaving an insoluble bilithate.

Lithic acid expels carbonic acid with difficulty
from the alkaline carbonates, forming a bicar-
bonate and a bilithate. According to Wetzlar if
a solution of carbonate of potassa or soda contains
one-twelfth of its weight of the carbonate, the
acid precipitates with a portion of the alkali and
thereby converts another part into bicarbonate
which remains in the solution. But if the con-
tent of the carbonate is only a half per cent. the
lithic acid dissolves rather easily, because an ex-
cess of alkali in the solution diminishes the solu-
bility of the lithate in proportion as the solution
becomes concentrated. For the same reason lithic
acid dissolves in a solution of borax, but the bi-
borate which is formed prevents the solubility of
the lithate less than the carbonates. Hence lithic
acid is far more soluble in borax. Most of the
neutral lithates dissolve with difficulty in cold
water and form white, earthy, tasteless powders.
By dry distillation they char without fusion and
yield carbonate of ammonia, cyanide of am-
monium, empyreumatic oil, many of them also
yield cyanic acid, and those with fixed alkaline
bases leave a soluble cyanide.

Lithate of potassa is obtained by dissolving
lithic acid in a warm lye of caustic potassa till it
is perfectly saturated. The salt is deposited on

6 .
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cooling in small crystalline grains. When cooled
very slowly it crystallizes in fine scales. It re-
quires 480 parts of cold water for solution but
much less of hot water. A slight excess of potassa
renders it still much more soluble in boiling water,
but a neutral salt then deposites on cooling. A
greater excess of caustic potassa in the solution
considerably increases the solubility of the salt
even at ordinary temperatures, but a still greater
excess diminishes it again ; hence the salt is depo-
sited by concentration of the solution. From the
solution in caustic potassa carbonic acid precipi-
tates probably a neutral salt in the form of a very
voluminous jelly. Carbonate of ammonia also pre-
cipitates it; the carbonic acid combines with the po-
tassa which thereby loses its power of dissolving
the salt; this precipitate containsalso lithate of am-
monia. The dry distillation of lithate of potassa
yields much cyanide of potassium. Accordingto
Gay-Lussac lithie acid when fused with caustic po-
tassa is converted into oxalic acid, with develop-
ment of ammonia.

Lithate of soda behaves like the salt of potassa.
It is contained in small quantity in the urine, and
also forms the earthy concretions which occur in
gout.

Lithate of ammonia resembles the foregoing
salts and has about the same solubility in water.
It may be distinguished from them by its burning
without residue, and generating ammonia with
potassa. The bases of these alkaline lithates are
recognised by extracting them with chlorohydric
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acid, evaporating the solution, and examining whe-
ther the chloride of sodium, potassium, or ammo-
nium is obtained. According to Coindet’s experi-
ments, lithic acid is contained in the urine of birds,
as bilithate of ammonia, which likewise forms a
white earthy powder. The urineof serpentsseems
to consist of the same salt, at least their excre-
ments generate with potassa a considerable quan-
- tity of ammonia. Lithate of ammonia may be ob-
tained either by direct combination or by precipi-
tation of lithate of potassa by sal-ammoniac.
When freshly precipitated it forms a transparent,
stiff jelly, which soon collects to a light, white
powder.

Nothing more is known of the other lithates
than that the combinations of this acid with the al-
kaline earths have about the same solubility in
cold water as the foregoing salts, so that, for in-
stance, when lime water is saturated with lithic
acid the salt formed with the lime remains in so-
lution. If a warm saturated solution of lithate of
potassa be mixed with a solution of any of these
earthy salts they are thereby precipitated, but the
salt of magnesia less so than the others, because its
lithate is more soluble. Henry was the first to ob-
serve this, and was led to the fortunate experiment
of using magnesia for preventing lithic acid sedi-
ments in the urine. A solution of lithate of po-
tassa is precipitated by the salts of all the earths
proper and metallic oxides. The chloride of gold
only forms an exception; after some time it ac-
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quires a violet colour. Lithate of mercury is ob-
tained, according to Wohler, bv mixing a solution
of chloride of mercury with a solution of neutral
lithate of potassa. It formsa white powder, but
has a pale yellow colour when completely dry.
It does not seem to be decomposed by boiling with
potassa, By heat it assumes a transient lemon
colour. By stronger heat it blackens and yields,
besides mercury, much cyanic and cyanohydric
acid, but neither empyreumatic oil nor water.
Carbon remains in the retort. Urea also is pro-
bably formed.- The gases burn with a violet
colour.

Lithic acidin the urtne. 'Warm urine contains
far more lithic acid in solution than can be dis-
solved in an equal volume of boiling water. From
this fact Prout was induced to suppose that lithic
acid was dissolved in the urine as lithate of ammo-
nia, which was decomposed on cooling by the
other free acids. It is not easy to say how a
liquid of such complicated composition as the urine
may retain the insoluble matters in solution. It
may be possible that the lithic acid at the tempe-
rature of the body counteracts the phosphoric and
lactic acids in their acid salts, but this is probably
not the case. We know also that, for instance,
iodine will dissolve in larger quantity in water
containing chloride of sodium or ammonium in so-
lution, than in pure water, although no combina-
tion of these salts with iodine is known. Be this
as it may, the lithic acid precipitating from urine
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- on cooling, is in a free state, with so small traces
of ammonia and soda, that they are not worth no-
tice, especially when the mucus has been sepa-
rated by filtration before cooling. The precipitate
is at first pulverulent and gray like clay, but as it
gradually collects becomes of a pale pink colour,
and crystalline and scaly when dried. The finer
the scales are the purer is the acid, and on the
contrary, the more distinctly the crystals can be
seen in it the more impure it is from a content of
bases. The fine scaly precipitate dissolves in
caustic potassa without any odour of ammonia; a
trace of it may, however, be discovered by holding
over it a glass rod moistened with muriatic acid,
and a’trace of carbonate of soda remains when it
is burned on platinum foil. If on the other hand
such sediment be crystalline and -consist of small
red angular crystals, it then generates ammonia
with caustic potassa in a perceptible quantity, and
the solution which was red at first becomes yellow
afterwards. It also leaves after ignition on plati-
num foil a large quantity of ashes. Lithate of am-
monia rarely precipitates from the urine on cool-
ing. When this happens it subsides but slowly,
and dissolves again when it is washed with water.
It generally either crystallizes after twenty-four or
thirty-six hours from urine depositing no sediment,
or the scaly acid already precipitated alters, by re-
maining in urine becoming alkaline, into large
reddish granular crystals of bilithate of ammonia.
The mucus wherein the lithic acid is deposited
takes so considerable a part in this formation of an
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ammoniacal salt, that if urine be filtered after com-
mencing cloudiness, the precipitate on the filter
washed, and then left under water, the crystalli-
zation will often take place in a few hours. The
sediment from urine filtered while still warm, re-
tains, after washing and drying, its glittering, fine,
scaly appearance ; while on the contrary, the sedi-
ment from unfiltered urine is distinctly crystalline
and ammoniacal after it has been washed and
dried.

All the lithic acid does not precipitate from the
urine on cooling, but a considerable portion of it
remains in solution. Nor does every healthy
urine deposit a sediment on cooling, at least not at
the warmer temperatures of the air. If filtered
urine is evaporated, it deposits a gray sediment
consisting of a mixture of lithic acid and phosphate
of lime. The lithic acid may also be precipitated,
as already stated, by a large addition of nitric or
chlorohydric acid to the urine. 1t then deposits,
generally after some time, either as powder or as
crystals according to the rapidity with which it
precipitates.

The lithic acid precipitated from urine fre-
quently acquires after washing, a pink or brick
colour, although it appeared gray while it remain-
ed in the urine. This colour is derived from a
foreign colouring matter combined with the acid.
In intermittent fever the intensity of thisred colour
considerably increases; the urine deposits after
every paroxysm a strong lateritious, or pink, or
bright carmine precipitate. This colouring matter
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was first examined by Prevost, who considered it
a peculiar acid which he called rosacic acid, but
he afterwards observed that it was nothing else
than a combination of lithic acid with a peculiar
extractive red colouring matter. This colouring
matter is dissolved when the red precipitate from
the urine of a fever-patient is treated with boiling
water or boiling alcohol. After evaporation the
alcoholic solution leaves a scarlet powder without
taste or smell. Vogel states the following par-
ticulars. The colouring matter extracted by alco-
hol still retains a portion of lithic acid. It does
not exhale the odour of burnt horn by ignition.
It is soluble with a pink colour in sulphuric acid,
which soon becomes dark red; water precipitates
lithic acid unaltered. - Sulphuric acid diluted with
three parts of water extracts the colour and be-
comes red, but leaves the lithic acid behind.
Liquid sulphurous acid turns it carmine. Nitric
acid and chlorine produce the same change with
it as with pure lithic acid. Chlorohydric acid

gradually destrdys the red, and converts it into a
yellow colour. It is dissolved by alkalies. The
solution soon becomes yellow and behaves exactly
as a solution of lithic acid in an alkali. Duvernoy
states that the red sediment in fever may be pro-
duced from ordinary urine by evaporating it to one-
third or one-fourth, and then mixing it with a little
nitric acid and permitting it to stand for 12 or 16
hours, whereby it gradually becomes dark-red.
If then alithate be added lithic acid precipitates of
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a red colour, and alcohol extracts from it the ordi-
nary red precipitate. When a solution of the red
matter in water is mixed with a solution of acetate
of lead, a pale pink precipitate is formed. By
nitrate of silver it becomes green in a few hours.
Fromherz -and Gugert who examined the red
coloured sediment from the urine of a person
affected with a liver complaint obtained the same
results. By long digestion in water or boiling
with alcohol, a red extractive colouring matter was
obtained, which was coloured yellow by alkalies.
Its property of reddening litmus was due only to
its colour. '
On the other hand Prout ascribes the red colour
in the sediment of the urine to an admixture of
purpurate of ammonia, because the purpuric acid
may be artificially produced by treating lithic
acid with nitric acid; and he found nitric acid
in unknown combination in the precipitate from
urine in fever. He digested the precipitate
with hydrate of baryta and water, filtered the
solution, precipitated it exactly with sulphate
of potassa, evaporated it, and obtained after
sufficient concentration, cryst_als of nitrate of
potassa. Nitric acid however occurs so very
rarely that Wurzer found it but once in eleven
cases examined by him with this view. The
solubility of this colouring matter in alcohol, which
isnot coloured by purpurate of ammonia, is against
the assumption that the colour derives from pur-
purate of ammonia. Itiscertain that when lithate
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of ammonia is mixed with a solution .of purpurate
of ammonia in acetic acid, which does not destroy
its colour, the lithic acid precipitates with a pale
pink colour, exactly like the precipitate from the
urine. But boiling alcohol extracts no trace of a
ocolouring matter. I tried the experiment of mix-
ing urine with the above mentioned acid solution
of a purpurate, while I left another portion of the
same urine unmixed. Both deposited a sediment
perfectly alike as regards the colour, and by both,
boiling alcohol became yellow, without the ad-
dition of the purpurate at all increasing the colour
of the precipitate, or seeming to impart to it any
of its colouring matter, since both became yellow
after boiling.

The ordinary pink preclpltate which frequently
deposits even from healthy urine does not appear
to agree perfectly with that in fever, since water
extracts nothing from it, and alcohol, when long
boiled with it, becomes yellow and leaves after
evaporation a dark orange coloured extractive
residue which dissolves with difficulty in water,
leaving the red pulverulent colouring matter be-
hind, and consists of lithate of soda with a little
lithate of ammonia. A small portion of alcohol
extracts the red colouring matter from the red
powder soluble in much water, and leaves a yellow
pulverulent lithic acid. The acid boiled with
alcohol does not become colourless but yellow,
¥ and acetic acid extracts part of the yellow colour.
3. Lactic acid. 'This acid is a common product

7
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of the spontaneousdecomposition of animal matters
within the body; it is therefore contained in all its
liquids. It forms most abundantly in the muscu-
lar tissues, is saturated in the blood by its alkali,
and again separated from it with acid urine by the
kidneys. This is the principal of the free acids
of the urine; and although the urine contains
biphosphates of ammonia and lime, they are only
formed by the lactic acid dividing the bases with
the phosphoric acid.

By an examination of the urine performed by
me in the year 1807, I discovered the presence of
this acid,* which had not until then been conside-
red an ingredient of this secretion, and as many
chemists presumed, without good reasons, that
this acid was acetic acid, I instituted a new ex-
amination of it, the result of which was that lactic
acid could not be considered acetic acid.t

The great number of substances contained in
the urine render the separation of the lactic acid
in its pure state very difficult, but it is not difficult
to obtain it sufficiently pure to be recognised.
By my first experiments on this subject the residue
from the evaporated urine was extracted by alcohol
of 0-833, the alcohol distilled in a water bath, the
extract dissolved in water, mixed with a large
quantity of hydrate of lime and boiled as long as
ammoniacal odour indicated the existence of unde-

* Férelasninger i Djurkemién. Stockholm, 1808, IL p. 287.
t Ibid. p. 430.
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composed urea. The lime became brownish-
yellow from the destruction of animal matter.
The almost colourless solution was filtered, evapo-
rated to dryness, dissolved in spirits of 0.845, and
mixed drop by drop with sulphuric acid diluted
with but little water, as long as any sulphate pre-
cipitated. The acid solution which now contained
the added excess of sulphuric acid and chloro-
hydric acid, was digested with newly precipitated -
carbonate of lead until it was impregnated with
lead, then filtered and evaporated till all the alcohol
was volatilized. The residue was then digested
with oxide of lead and water, whereby the lactate
of lead was converted into an insoluble basic salt,
which was separated from the supernatant liquid,
washed with a little water, and decomposed by
sulphuretted hydrogen, whereby the lactic acid
was set free and remained after evaporation in the
form of a yellow acid syrup which did not become
dry by heat, but became more dilute by standing
in the open air. But after saturation with a base
it always showed distinctly an admixture of the
extractive ingredients of the urine.

Alcohol does not extract all the lactic acid from
the residue of the urine; a small portion of it re-
mains undissolved, probably retained by the ani-
mal matters; but if the free acid contained in the
insoluble residue be saturated with ammonia, al-
cohol will then extractlactate of ammonia from it.

The lactic acid contained in the urine is the
principal solvent for the phosphate of lime con-
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tained in it also, which may be easily shown by.
extracting the free lactic acid with alcohol from
inspissated urine and adding water to the residue,
when it will be found that the greatest part of the
phosphate of lime remains undissolved.
4. Other organic acids. Many chemists, espe-
cially Proust and Thénard, assume a content of
“acetic acid in the urine. The former stated that
when urine was mixed with so much sulphuric
acidras to decompose all its salts, and thendistilled,
a water passed over containing a great deal of
acetic acid. This he gave as the. most important
proof of the presence of this acid in the urine. I
have repeated this experiment, but with different
results from what I expected after Proust’s state-
ment. By mixing urine with sulphuric acid it
acquires a very disagreeable, though peculiar
and characteristic odour. A colourless liquid
then passed over by distillation, which had a
very offensive odour of putrid urine. I conti-
nued the distillation until about one-tenth of the
original volume of the urine remained. The dis-
tillate reddened litmus paper, but had no observa-
ble acid taste, and made hardly any other impres-
sion than by its smell. It was strongly precipitated
by acetate of lead, lime water, barytic water, and
nitrate of silver; the latter precipitate was not so-
lubleinnitricacid. It wassaturated with somuch
hydrate of baryta as to become alkaline; which
produced a voluminous precipitate, proving on
examination to be carbonate of baryta. The car-
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bonic acid derived from the decomposition of urea
into carbonate of ammonia, the ammonia of which
was retained by sulphuric acid. By evaporating
the filtered barytic solution it long retained the
odour of the volatile substance produced by the
distillation, and there at last remained a small
syrupy residue which solidified, in a dry and warm
place, into an irregularly crystalline saline mass,
with a barytic taste. In order to test it for acetic
acid it was mixed with somesulphuricacid, where-
by butyric acid was generated in considerable quan-
tity; by the addition of more sulphuric acid the
odour became pungent and might have been mis-
taken for that of acetic acid concealed by butyric
acid, if the precipitate by nitrate of silver had not
indicated that it came from chlorohydric acid.
This experiment therefore shows that by distilla-
tion of urine with sulphuric acid, no observable
quantity of acetic acid is produced, and therefore
it cannot be contained in urine either in a free or
combined state. But on the contrary it proves the
presenceof a certain quantity of butyricacid. But
since this acid has only been found in the urine of
a single individual it remains undetermined at
present whether it exists as a constant or merely
as an accidental ingredient in the urine.

It has also been stated by chemists that benzoic
acid exists in the urine of young children and
herbivorous animals. Rouelle found that chloro-
hydric acid precipitated an acid salt from the con-
centrated urine of a cow, which he compared to
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benzoic acid. This result was afterwards con-
firmed by Fourcroy and Vaugquelin, and for this
reason benzoic acid has generally been assumed
to be an ingredient in the urine of cows and horses.
Liebig afterwards found thatthe acid obtained from
the urine by Fourcroy’s prescription in fact resem-
~ bled benzoic acid, and under certain circumstances
could be converted into it, but that it had a different
composition and other properties than benzoic acid;
hence he named it hippuric acid. Still later ex-
periments have shown that the urine of these
animals sometimes contain benzoic acid, though
much less frequently than hippuric acid. This
has in fact been found by Dumas, Liebig, and
Erdmann. Liebig considered it probable that
benzoic acid was the product of the evaporation
by boiling, and that it derived from the decom-
position of hippuric acid. Erdmann on the con-
trary, found that the urine of horses by similar
evaporation yielded sometimes benzoic acid, and
sometimes hippuric acid; and mentions as a proof
that the presence of benzoic acid does not depend
on such an accidental circumstance, that both
acids never occur together, but either only benzoic
or only hippuric acid. Both of these acids may
therefore be considered as ingredients in the urine
of herbivorous animals. Since benzoic acid has
already been described in the vegetable chemistry
I will here only treat of hippuric acid.

Hippuric acid. This acid occurs in the urine
partly combined with urea and partly with soda.




THE URINE. 55

After evaporating the urine to one-eighth or less,
itis mixed with chlorohydric acid, which after some
time forms a yellow brown crystalline precipitate.
This should be dissolved, according to Liebig, in
a mixture of hydrate of potassa and water, the
solution heated to boiling, and a solution of hypo-
chlorite of lime added by drops until the urinary
odour disappears; it is afterwards digested with
animal charcoal until it becomes colourless, filtered
while hot, mixed with chlorohydric acid until it
acquires an acid taste and then slowly cooled,
whereby the acid separates in long colourless
needle shaped crystals. Dumas rejects the use of
hypochlorite of lime for purifying the acid, stating
that it decomposes the hippuric acid; but experi-
ments both by Erdmann and Fehling have shown
that this is not the case when the hypochlorite is
not added in great excess.

When larger quantities of hippuric acid are pre-
pared it is obtained in transparent, four-sided
prisms two or three inches in length, which are
terminated by two oblique surfaces. It has almost
no taste or is only feebly bitter, but it strongly
reddens moistened litmus paper. By gentle heat
it melts to a colourless liquid and congeals again
by cooling into a crystalline mass. By this fusion
it soon enters into decomposition, the upper surface
becoming brownish-yellow, which colour soon
spreads through the whole mass. Exposed in a
retort to a gradually increasing heat, a portion of
it sublimes colourless and crystalline, and thi$
sublimate consists of benzoic acid and benzoate of
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ammonia. A liquid matter afterwards passes
over in red drops which solidify and retain their
transparency. The mass thereby acquires a plea-
sant odour like that of tonka bean. The red sub-
stance is resinous, insoluble in water, but soluble in
alcohol and ammonia, after the evaporation of which
it remains as an uncrystalline mass. The residue
in the retort is black, generates cyanhydric acid
by ignition and leaves a porous coal. This gene-
ration of cyanhydric acid had already been
observed by Vogel. In vacuo the products of
distillation are the same, except that towards the
end of the operation gaseous matters are generated
which cause the guage of the air pump to rise.

Hippuric acid has nearly the same solubility in
cold water as bepzoic acid. A warm saturated
solution cooled to 50° F. and allowed to deposit
what it will, contains in one thousand parts of
water only 266 parts of hippuric acid. It is far
more soluble in boiling ‘water. On cooling it
separates in distinct crystals without forming like
benzoic acid an aggregation of microscopic crystals
in which the water is included. It is much more
soluble in alcohol than in water. It is sparingly
soluble in ether, and equally in cold and warm
ether. The acid remains crystalline from both
solvents after evaporation. The crystals of hip-
puric acid contain no water of crystallization, and
give no trace of it either by fusion or by destructive
distillation. It is dissolved by sulphunc acid at
248° F. without becoming black; it is again pre-
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cipitated by the addition of water. By stronger
heat the solution is decomposed and sublimes
benzoic acid. Concentrated nitric acid dissolves
it by boiling, without effervescence. Liebig found
that it was hereby converted into benzoic acid.
By experiments performed by me on this subject,
and in which the excess of nitric acid was evapo-
rated by boiling until a small quantity of the
solution remained, hippuric acid could be precipi-
tated from this solution by water, which did not
seem to be altered ; but the nitric acid employed
by me had originally only a specific gravity of
126. Chlorohydric acid dissolves hippuric acid
by heat without alteration, and deposits it in
erystals on cooling. It isdecomposed by continued
boiling with a great excess of hypochlorite of lime,

Crystallized hippuric acid has been analyzed by
Liebig, Dumas, and Mitscherlich with the follow-
ing results :—

Liebig. Dumas. Mitseherlich. Atoms. By Calculation.

Carbon . 60742 ..605...6063..... 18.... 6076
Hydrogen 4959 .. 49... 498..... 9.... 49
Nitrogen. 7816 .. 77... 790..... 1.... 78
Oxygen . 20483 ..269...240..... 6....26%50

Although so far as I know no experiments have
been made to prove that it contains one atom of wa-
ter, yet this has been reasonably assumed to be the
case. The acid consists then of C* H* N* O* +
HO. The atomic weight of the anhydrous acid
is 2152765, and its capacity 4'645 or one fifth of

8
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its content of oxygen. In its anhydrous state it
consists of : )

Atoms. By Calculation.
Carbon ...18......... 63913
Hydrogen. .. 8 ..... eee. 4638
Nitrogen .. 1......... 8224
Oxygen ... 5....0000 23225

verted into benzoic acid by dry distillation, gave
rise to the supposition that it is a combination of
benzoic acid with an azotic organic oxide, and
therefore analogous to indigo-sulphuric acid in so
far as it combines with bases without separation
of the oxide. Considered with this view it might
consist of one atom of benzoic acid C* H* O¢, and
one atom of an organic oxide C* H* N* 4 20. I
therefore proposed to alter the name of hippuric
acid, (from “==e, a horse) which did not seem
Pproper to me since it is also contained in the urine
of other herbivorous animals, into urine-benzoic
acid. But since experiments to be mentioned
presently seem to prove that it contains no benzoic
acid, I have again abandoned this name.

Starting with a similar view, Pelouze afterwards
endeavoured to render it probable that this acid
contains formic acid in chemical combination with
the cyanohydrate of the oil of bitter almonds, which
does not separate by saturation with bases. The
following diagram represents Pelouze’s view :—

1 atom of bitter almond il . . . . . . 14C + 6H + 20
1 « cyanohydricacid . . .. .. 2C 4+ 1H 4 1IN
1 « formic.acid . . . ..... « 2C+1H 4 30

1 atom of anhydrous hippuric acid . . 18C 4 8H 4- 1N 4 50
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In support of this view Pelouze states that if
hippuric acid be digested with dilute sulphuric
acid and hyperoxide of manganese, it generates
carbonic acid gas, and if the solution be filtered
while hot, benzoic acid separates in such large
quantities that Pelouze considers this.the cheapest
method of preparing this acid. The solution con-
tains besides the sulphate of manganese a portion
of the sulphate of ammonia. According to Pe-
louze’s view formic and cyanohydric acids were
decomposed with the formation of carbonic acid
and ammonia, while the bitter almond oil is
oxidized to benzoic acid.

If this view were correct, the same products
should be obtained by the influence of other oxi-
dizing reagents. But Fehling has shown that
when sulphuric acid is boiled with water and
hyperoxide of lead, part of the acid is destroyed,
while another portion is saturated by the resulting
protoxide of lead. Carbonic acid is generated
during the ebullition, hippurate of lead crystallizes
on cooling, and the filtered solution yields benza-
mid by evaporation, which Fehling found to be
identical both in appearance and composition with
benzamid obtained in the ordinary way. The
hippuric acid in the obtained salt of lead yielded
after separation from the oxide of lead, the same
products when treated in the same manner.
Fehling concluded from these experiments that
the acid in hippuric acid was one of the acids
which consist of C* H' O* (for instance malic,
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pyromalic, fumaric or aconitic acid) combined
with benzamid in such manner that it cannot be
separated by saturation with bases. If then

from one atom of hippuric acid = 18C 4 8H 4 1N 4- 50
be deducted one atom benzamid = 14C 4 7H 4 1N 4 20

the acid remains = 4C 4 1H + 30

which acid he supposes to be converted by the
excess of oxygen in the hyperoxide of lead into
carbonic acid and water, whereby the benzamid
is set free. These interesting metamorphoses
show that the elements of hippuric acid have a
great tendency to form combinations of the radical
of benzoic acid=C*" H? and the re-action with
hyperoxide of lead shows also that the benzoic
acid is not contained in it already formed, since
it is difficult to conceive that the already formed
benzoic acid C* H* Os should be reduced by the
hyperoxide of lead to C* H* O*, which substance
is supposed to be combined in benzamid with
N H*. However well these metamorphoses agree
with the supposed composition of hippuric acid,
yet they afford no certain proof that this acid has
in reality such a complex composition. In the
meanwhile it may be more correct to consider
hippuric acid as consisting simply of C* H* N +
50 or of one atom of an organic ternary radical
and five atoms of oxygen, and this so much the
more because the compound organic acids, which
consist of an organic acid combined in such a
manner with an organic oxide that this latter can-
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hot be separated from the acid by bases, generally
contain a large number of atoms of oxygen. The
hippurates have a bitter taste almost like the salts
of magnesia. By dry distillation they yield an
empyreumatic oil which has the smell of hay, and
a small quantity of alkaline water. Even the
empyreumatic oil restores the blue colour of red-
dened litmus paper. I will not decide whether
this is due to a content of ammonia, or whether
this oil belongs to the same class of bases as the
substances found in other empyreumatic oils,
which may possibly be the case.

Hsppurate of potassa dissolves very easily in
water and crystallizes from a syrupy solution in
lamina like acetate of potassa. The sods salt
crystallizes from a less concentrated solution. The
hippurate of ammomia crystallizes like the hip-
purate of potassa, but the crystallized salt reddens
litmus paper. According to Liebig they become
pink by fusion and leave a red acid, which after
solution yields red crystals, which otherwise be-
have like hippuric acid. The Asppurates of baryta
and strontia orystallize in white transparent
lamina. With an excess of base they form a
rather insoluble salt which when concentrated by
boiling gelatinizes and on cooling deposits as a
porcelain-like mass. Evaporated in vacuo and
fused it remains transparent after solidification.
The hippurate of lime crystallizes during evapo-
ration in broad plates and on cooling in rhom-
bohedrons. It contains no water of crystallization
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and is soluble in 18 parts of cold and 6 parts of
boiling water. The hAippurate of magnesia is
easily soluble, and crystallizes with difficulty.
The hippurate of alumina is soluble in water.
The hippurate of lead has about the same solubility
in water as the acid itself, and can therefore be
best obtained by mixing hot solutions of hippurate
of potassa and acetate of lead. It crystallizes in
broad, laminated, soft crystals of pearly lustre. A
boiling saturated solution is converted by cooling
into an aggregation of crystals from which the
water may be removed by pressure. According
to Liebig the crystals become opaque and white
in the air; they contain water of crystallization.
It is also soluble in alcohol. By digestion it dis-
solves more oxide oflead. The basic salt is rather
insoluble. By evaporation of its boiling saturated
solution it becomes covered by a coherent shining
pellicle, and afterwards the whole solidifies to a
white mass. The oxide of lead digested with the
hippurate of lead forms a coherent mass, which
while yet under the water, is apt to blacken and
become scorched. The hippurate of cobalt crys-
tallizes in pink needles, which contain water of
crystallization. The hippurate of copper forms
also deep blue, needle shaped crystals, containing
water of crystallization. Hippuric acid forms
soluble salts with the oxides of nickel, manganese,
and mercury.

It is believed that hippuric acid has also been
found in the urine of man. I have already
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mentioned that Scheele states that he had obtained
it by treating inspissated urine with nitric acid.
According to Proust’s statement if urine be evap-
orated to the consistence of syrup and treated with
sulphuric acid, hippuric acid is precipitated
amongst other substances in fine needle shaped
crystals. By repeating this experiment I obtain-
ed needle-shaped crystals of sulphate of lime.
Wurzer states the case of a man who after ex-
posure to cold had at first a swelling of the paps
and after the disappearance of this he passed a
milky urine which contained only traces of the
ordinary organic ingredients of the urine and no
sulphates whatever, but on the other hand chlo-
rohydric acid precipitated from the evaporated
urine the above acid of which it cannot be decided,
since hippuric acid was not then discovered,
" whether it was hippuric or benzoic acid though
it was taken for the latter of them at the time.
Its quantity amounted to one nine-hundredth of
the original weight of the urine.

6. Inorganic acids and bases. Both sulphates
and phosphates occur in human urine. The acids
of these salts seem to be formed by the chemical
operation of the kidneys, since only traces of sul-
phates and very small quantities of the phosphates
are to be found in the other fluids of the body,
while on the other hand the urine contains a large
quantity of each. The sulphur contained in fibrin,
albumen, &c., seems to be converted in the kid-
neys into sulphuric acid, while the other elements
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combine to form ammonia, urea, &c. The same
applies to phosphorus which is found in several
of the solid tissues of the body. In the urine of
herbivorous animals the phosphates are generally
wanting while the carbonates are found in their
place. Carbonic acid has also been sought for in
human urine. Since it is acid it can only be con-
tained as dissolved carbonic acid gas; but in
diseases, and after the use of certain salts the urine
may contain the carbonates of the alkalies. Proust
concluded that it contained carbonic acid from the
fact that urine yields a carbonated water by dis-
tillation ; but this water contains carbonate of
ammonia formed by the very process of distillation.
Alexander Marcet, and afterwards Vogel placed
a bottle containing urine and connected by a tube
with one containing lime water, under the re-
ceiver of an air-pump. By exhausting the air
carbonic acid was given off by the urine and
“rendered the lime water turbid. An experiment
performed by myself did not afford the same
results. The urine at first foamed, and particles
of the foam passed through the tube into the lime
water which thereby became turbid. But this
did not take place after I had poured a stratum of
olive oil as thick as my finger on the surface of
the urine. Transferred whilst still warm to the
receiver the urine yielded no gas bubbles through
the oil until the pressure had been reduced to one
inch of mercury. It then gradually yielded like
common aerated water a small quantity of gas
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until the pressure was reduced to one eighth of an
inch, but this gas did not produce the slightest
cloudiness in lime water. Wohler repeated the
same experiment after the free use of carbonated
drinks without finding carbonic acid in the urine.
These experiments prove that though carbonic
acid may be found in the urine as dissolved car-
bonic acid gas it is by no means a constant but
merely an accidental ingredient.

A very small quantity of silicic acid is also to
_be mentioned amongst the inorganic acids of the
urine. It is separated by evaporating the urine
to dryness and dissolving the residue in water,
whereby a pulverulent mass remains from which
the phosphate of lime is extracted by chlorohydric
acid; the residue consisting of mucus, lithic acid,
and silica, should be burned in the open air, when
the silica will remain. All the water that we
drink and with which our food is prepared contains
dissolved silicic acid, ‘which does not separate
from it except by evaporation. This portion con-
tained in the water passes with it through the
liquids of the body and is separated with it by the
kidneys.

The bases contained in the urine are, potassa,
soda, ammonia, lime, and magnesia, a very small
quantity of sesquioxide of iron, and sometimes a
trace of the protoxide of manganese, all of which
are divided amongst the acids according to their
own as well as the acids’ relative quantity and
affinities, so that every acid takes hold of a certain

9
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portion of every base, and wice versd every base
combines with a certain quantity of each acid, and
it is only by evaporation and other analytical
operations that certain salts separate in preference.

Chloride of potassium, sodium, and ammonium,
and a small quantity of fluoride of calcium, apper-
tain also to the salts of the urine ; the latter exists
generally in so inconsiderable a quantity that it can
only be obtained by precipitating large quantities
of urine with an ammoniacal solutien of chloride
of calcium and testing the washed and ignited
precipitate for the presence of fluohydric acid in
the usual way. The presence of this substance
in the urine could be inferred & priori since it is
contained in the bones and teeth. It must also
be introduced in the body with the other earthy
phosphates and again removed from it. .

6. Urea. This is undoubtedly in every respect
the most important ingredient of the urine; it
imparts to it some of its peculiar characters. In
regard to its composition and its crystallizable pro-
perties it stands on the borders between organic
and inorganic substances. It combines with acids
to form peculiar salts, in which respect it resembles
the vegetable salt-bases. It is contained not only
in the urine but, as we have already seen, in the
blood also, when the secretion of urine is.impeded,
asfor instancein cholera. Ithaseven been found in
the evacuations of the stomach during a retention
of the urine. Several chemists, as Marchand and
Barruel, have found it in the liquid, which collects
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in different parts of the body in dropsy. Itisalso
formed in several ways by the metamorphosis of
other animal matters, both by processes within the
living body and by chemical re-action without the
body, of which I will state several instances. Urea
is in urine combined with acids, in man with lactic
acid, in cattle with hippuric acid, and in birds and
reptiles with lithic acid. For this reason it can-
not be obtained in crystals from concentrated urine,
on account of which it remained undiscovered for
a long time, and its combinations with acids have
only recently been extracted from the urine by
Cap and Henry.

Although it was first observed by Cruikshank,
who discovered its property of crystallizing with
nitric acid, yet it is to the excellent work of Four-
croy and Vaugquelin on the urine that we owe our
first certain knowledge of it. The name of urea
was given to it by them. It was at first very
difficult to obtain it in its pure state, and their first
description of it shows that at that time they had
not obtained it perfectly pure.

Urea may be obtained perfectly pure in the fol-
lowing manner. The urine should be evaporated
in a water-bath as far as possible, and the residue
extracted by anhydrous alcohol. The alcohol is
then distilled in a water-bath, the yellow residue

dissolved in a little water and digested with animal
" charcoal, which renders it almost colourless. The
solution is then to be filtered and warmed to 122°
F., and as much oxalic acid added as will dissolve




68 THE URINE.

in it at this temperature. On cooling it deposits
colourless crystals of oxalate of urea. If the tem-
perature be raised to 212° F. when the oxalic acid
is dissolved in it, the solution becomes dark brown
and acquires a disagreeable smell. The oxalate of
urea which then crystallizes has a beautiful red or
sometimes brown colour. This colour can again
be taken away by a little animal charcoal. When
the acid mother-waterisevaporated by a gentle heat
it yields more crystals. Should it become charred
and lose its strong acid taste, more oxalate of urea
may be obtained by warming it and again adding
oxalic acid. The crystals are collected and freed
from the mother liquid by washing them with ice-
cold water. They are then dissolved in warm
water and a very small quantity of animal charcoal
added and the solution filtered, which now yields
snow-white crystals of oxalate of urea. The mo-
ther-liquid by evaporation yields a small portion of |
colourless crystals and crystallizes to the last drop.
The crystals are dissolved in boiling water and
mixed with extremely fine pulverized carbonate
of lime which decomposes it with effervescence.
When the solution ceases to redden litmus paper
it is filtered from the deposited oxalate of lime and
evaporated to dryness in a water-bath. A white
saline mass is thus obtained, which consists of
urea, but still impure from the presence of oxalate
of potassa. 'This may derive either from a content
of oxalate of potassa in the oxalic acid, which is
sometimes the case, or from the urine when the
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alcohol has not been perfectly anhydrous, and
therefore dissolved chloride of potassium and so-
dium; finally the urea also contains some binoxa-
late of ammonia, which derives from the ammonia-
cal salts extracted by the alcohol. The urea is
purified from all these substances by dissolving it
in alcohol, the more anhydrous the better, which
leaves undissolved a small quantity of a chemical
combination of oxalate of potassa with urea.
There is still another method less circumstantial
and which requires less expensive materials, but
which does not with the same certainty give a pure
urea. The urine is evaporated to the consistence
of a thin syrup, the mass mixed with at least three
times its volume of nitric acid of 1:22 to 1-3 spe-
cific gravity, which has been previously deprived
by boiling of all nitrous acid. The mass is here-
by converted into a thick paste of nitrate of urea
which separates in a solid form. The vessel is
then cooled in ice and transferred after four or five
hours to a filter to drain. The filter is then placed
on a dry brick and afterwards pressed between
folds of bibulous paper. It is then dissolved in a
very little boiling water and the combination once
more crystallized, drained and pressed. The
brownish salt now obtained is dissolved in warm
water, digested with animal charcoal, and the un-
coloured filtered solution saturated with carbonate
of baryta or lead, and the solution evaporated in a
water-bath to dryness. It generally resumes its
yellow colour. The dry mass is then treated with
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five times its weight of cold alcohol of 0-82 or
stronger, which extracts the urea from the lead or
barytic salt. The mixture should not be warmed
lest a notable quantity of the salt be dissolved.
The alcoholic solution is mixed with animal char-
coal, four-fifths of the alcohol distilled off and the
residue filtered while boiling hot. The urea
crystallizes on cooling, and by farther evaporation
still more is obtained, but the last portions are
impure from an uncrystallizable combination of
urea with the salt of lead or baryta, which combi-
nation is not insoluble in alcohol. The salt re-
maining after the treatment with alcohol likewise
retains a portion of urea, which is lost unless it is
again precipitated by nitric acid. -

Cap and Henry prescribe that the inspissated
urine be mixed while still warm with a sufficient
quantity of lukewarm nitric acid, deprived of
nitrous acid, without previous cooling of the syrup.
A stronger reaction is hereby effected with strong
effervescence which is principally caused by the
decomposition of such mattersas usually colour the
nitrate brown, and on cooling the solution nitrate
of urea is obtained in almost colourless crystals,
which after draining;, dissolving and crystallizing
again are obtained quite pure. Cap and Henry
state that little or no urea is lost by this treatment,
but even should a little be lost it would be suffi-
cient gain to dispense with the long method other-
wise required for its discolouration. Cap and
Henry dissolve the nitrate of urea in alcohol and
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decompose it with carbonate of potassa. Butin .
this way it is difficult to obtain it free from nitrate
of potassa.

Urea has the following properties: by rapid
cooling it crystallizes from its solution in fine
needles of silky lustre, but by spontaneous evapo-
ration in long thin four-sided prisms. In small
quantities it only forms an efflorescence on the
sides of the vessel. The best way of obtaining it
in crystals is by slowly cooling a boiling saturated
solution in alcohol. According to Prout it is
always contaminated with a base when it crys-
tallizes only in thin plates. It leaves a sensation

-of coldness on the tongue like that of nitrate of
potassa, and is inodorous. It has neither acid nor
alkaline reaction, and does not alter in the air
except it be very moist and warm, when the urea
deliquesces. According to Prout its specific gra-
vity is 1-35. It fuses at 248° F'. without decom-
position, but at a few degrees above this it begins
to boil ; it then generates a large quantity of am-
monia and sublimes some cyanate of ammonia
without admixture of cyanide of ammonium. The
fused mass becomes gradually pasty, and by
cautious management of the heat a gray powder
at last remains which is cyanuric acid, or the
same acid which is formed by the dry distillation
of lithic acid. By increased heat this is also de-
composed with products peculiar to its decompo-
sition. This behaviour was discovered by Wohler.
At 65°F. urea requires less than its weight of water



72 THE URINE.

- for solution; it is soluble in boiling water in all
proportions. Its solution is accompanied by a
great reduction of temperature. Its concentrated
solution in water may be boiled without decompo-
sition and preserved unaltered; but a dilute so-
lution of it is decomposed both by boiling and by
long keeping. The composition of urea is such
that by decomposing one atom of water it forms
one atom of carbonate of ammonia. This is the
cause why urine both by ebullition and putrefac-
tion yields so much carbonate of ammonia. Alco-
hol of 0-816 dissolves at 65° F'. about one-eighth of
its weight and about an equal weight of urea at
the boiling point. On cooling, the urea deposits
in very regular crystals. Ether and volatile oils
dissolve only an inconsiderable trace of urea.

Urea like many other organic substances forms
combinations both with acids and bases in fixed
proportions, although it does not possess the power

- of neutralizing them. ,

Concentrated acids mixed with urea immedi-
ately produce its decomposition, the acid combi-
ning with ammonia, and carbonic acid passing off
with effervescence. The same effect is produced
by boiling urea with dilute acids. Nitrous acid
seems to decompose it with especial facility.

Urea has been analyzed with corresponding
results by Prout, and by Liebig and Wohler:—
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Prout. Liebig and Wohler. Atoms, By Calealation.

Carbon ., 19999 . . . , 203 .. . .2 ... 20198
Hydrogen. 665 . . .. 671 . .. . 4 . . . 6595
Nitrogen . 4665 . . . . 4673 ., . . . 2 . . . 46782
Oxygen . 2663 . . . . 2654 . . . . 2 . 26425

Its atomic weight is 756 866; which is con-
firmed by the proportion in which it combines with
nitric and oxalic acids.

In regard to its theoretical composition it has
been -considered under different points of view.
Wohler showed that it had the same composition
as the cyanate of the oxide of ammonium = NH*
O+ C'NO, and that this latter salt may be dis-
solved in water without alteration, so that cyanate
of lead and cyanate of silver may be precipitated
by salts of lead and silver, but that by evaporation
of the solution it is gradually wholly converted into
urea which remains after the evaporation.

Dumas and other French chemists consider urea
as an amide. of carbonic oxide in which the car-
bonic oxide is combined with double the quantity
of NH?, as in oxamide after the following diagram:

2 atoms of carbonic oxide = 2C 420
2 «  amide = 4H 4- 2N
1 Atom urea =2C 4 4H 4 2N 420

This view of its composition has, however, only
in its favour the fact of its not being contradicted
by the number of its elementary atoms, but the
property of urea of combining with a base is evi-
dently against it.

10
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Uren, however, is hardly to be considered as the
oxide of a compound radical singe it contains two
atoms of oxygen for every atom of acid with which-
it combines when it .acts as a base, which does
not agree with the behaviour of oxydized bases.
Besides experiments by Regnault have proved
that one atom of water enters into its combina-
tions with oxacids, which cannot be separated
from it without at the same time decomposing the
urea, in which respect it resembles the vegetable
salt bases, and which gives rise to the supposn-
tion that, as in the latter, the basic substance in
urea is ammonia. The correctness of this view
has yet to be proved by forming and analyzing
combinations of urea with hydracids, whereby it
might prove to be the case that, for instance, one
atom of chlorohydric acid combines with one atom
of urea without water. Regarded in this point
of view urea will present the followmg composi-
tion :—

1 atom of ammonia = 3H 4 IN
1 atom of a ternary oxide = 2C 4 1H +4- IN - 20
1 atom of urea = 2C 4 4H 4- 2N 4 20

The metamorphosis of cyanate of the oxide of
ammonium into urea, observed by Wéhler, would
then merely consist in a metamorphosis of the
cyanic acid into a substance of the same percentic
composition a8 cyanuric acid, but only with two-
thirds of its atomic weight. We know that cyanic
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acid in its hydrous state passes at a few degrees
above 32° F. into such a body, which is’ not
cyanuric acid.

This view of the theoretical composition of urea,
besides being more probable than that given by
Dumas, eoincides both with the formation of urea
by evaporation of a solution of cyanate of ammo-
nium, and with the behaviour of urea towards acids.

The combinations of urea with acids have been
discovered by different chemists at different times.
Cruikshank discovered the combination with nitric
acid, Prout with oxalic acid, and Kodweiss that
with cyanuric acid. He concluded from this that
urea might be combined with most of the acids,
but this was not practically accomplished until the
investigations of Cap and Henry at the end of the
year 1838, occasioned by finding a cystallized
substance in the urine which was decomposed by
hydrate of lime into urea and lactate of lime, in-
duced them to endeavour to obtain combinations
with some other acids; but as yet the number of
known combinations with other acids is very
limited. They may be produced in several ‘ways.
The easiest is by decomposing oxalate of urea
with a salt of lime containing the acid with which
urea is to be combined. Perhaps also it iight be
accomplished by mixing nitrate of urea and the
salts of baryta, or oxide of lead, or an alkali with
the acid in atomic proportions, and evaporating
the solution in a water-bath to dryness, and ex-
tracting the salt of urea thereby formed, by anhy-
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drous alcohol. Cap and Henry also mix the acid
with pure urea in atomic proportions and evapo-
rate.

Sulphate of urea is obtained when the oxalate
of urea is dissolved in twice its weight of water,
the solution precipitated by newly precipitated
and washed sulphate of lime, till all the .oxalic
acid is combined with the lime, then decanting
the solution, precipitating the dissolved sulphate
of lime by alcohol, and evaporating the filtered
solution, which yields sulphate of urea in granu-
lar or needle-shaped crystals.

- Nitrate of urea crystallizes from its solution on
eooling in large shining plates. By spontaneous
evaporation it effloresces more than any other salt
on the sides of the vessel; but at the same time
firm, transparent, prismatic crystals are formed in
the liquid. It has a pure acid taste, is easily solu-
ble in water and alcohol, and remains unchanged
in the open air. According to Prout it at first
yields by dry distillation a combustible gas and is
converted into nitrate of ammonia, which is after-
wards decomposed in the usual manner without
any residue of carbon. It swells up when heated
quickly on a platinum dish. A considerable re-
duction of temperature is produced by its solution
in water. From the saturated solution the greater
part is precipitated in small scales by the addition
of a sufficient quantity of nitric acid. Oxalic acid
precipitates oxalate of urea. By boiling its watery
solution carbonic acid is generated with effer-
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vescence and the salt converted into nitrate and
carbonate of ammonia. Aeccording to Prout’s
analysis nitrate of urea consists of 47-37 nitric
acid and 52-63 urea. Regnault has analyzed this
salt by combustion with oxide of copper and ob-
tained the following results :—

By Experiments. Atoms, By Calculation.
Carbon . 1004 . . . . . 2 ... .. 9-886
Hydrogen 409 . . . . . 5 ... .. 4-035
Nitrogen 3429 . . . . . I 34344
Oxygen . 5158 . . . . . 8 ... .. 51-735

‘Which proves that it consists of one atom of urea,
one atom of nitric acid, and one atom of water.
Without this content of water the salt ought to
have yielded 1067 per cent. of carbon, 3:48. of
hydrogen, and 37-03 of nitrogen.

Ozalate of urea crystallizes in thin, long, lami-
nated crystals, which become broader, the slower
it crystallizes. It has a pure acid taste. By heat
it fuses and boils, whereby carbonate of ammo-
nia is generated and cyanuric acid formed exactly
as from urea alone. The oxalic acid is thereby
converted into carbonic acid and carbonic oxide,
If the salt contain oxalate of potassa a little cyan-
ide of ammonium is formed, and a carbonaceous
residue remains which contains the alkali. Itdis-
solves in large quantity in boiling water and crys-
tallizes by cooling. At 60° F. one hundred parts
of the solution contain only 4-16 parts of the salt,
or one hundred parts of water dissolve 4-37 parts
of the salt. A portion of it is again precipitated
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by an excess of oxalic acid. It dissolves with
more difficulty in alcohol than in water, and the
difference between its solubility in boiling and
cold alcohol is much less than with water. One
hundred parts of alcohol of 0-833 dissolve at 60°
F. only 1-6 parts of oxalate of urea. According
to my analysis it consists of 37:436 oxalic acid
and 62'564 urea, the oxygen of which is in pro-
portion to that of the acid as 2: 3. But Regnault
has shown that the salt even after drying at the
highest temperature it can bear without decompo-
sition, that is at 230° F., contains one atom of
water, which is proved by the elementary ana-
lysis. It yields no more than 23-11 per cent. of
carbon, when without the content of water it
ought to have yielded 2526 per cent. On the
other hand it yields 479 per cent. of hydrogen,
which corresponds exactly with its containing one
atom of water, without which the hydrogen would
only have amounted to 4:13 per cent. Oxalate
of urea seems to combine with neutral oxalate of
potassa to a double salt, which is soluble in alco-
hol, and which is decomposed by lime, so that
oxalate of lime precipitates, and urea remains in
the solution with the oxalate of potassa. This
combination is neither dissolved nor decomposed
by alcohol,—and when dissolved in water and
evaporated it yields a thick syrup, which gradu-
ally hardens to a colourless saline mass.
Cyanurate of urea is obtained by boiling the
acid with a concentrated solution of urea; it
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should be filtered while hot and allowed to cool,
when the salt will crystallize in prisms. It is
also obtained as already observed above by the
dry distillation of urea. It is soluble in alcohol.
It is decomposed by nitric acid forming nitrate of
urea and separating cyanuric acid. It is best to
employ a very dilute solution.

Lactate of urea is obtained, accordmg to Cap
and Henry, by evaporating the urine in a water-
bath to a syrupy consistence, and treating the
residue with alcohol. This dissolves the lactate
of urea, free lactic acid, and other matters soluble
in alcohol. The alcoholic solution is then distilled
until there is but a small residue, the free acid of
which is saturated by oxide of zinc. The solution
is then filtered, evaporated in a water-bath to dry-
ness, the residue treated with anhydrous alcohol,
and left to spontaneous evaporation, whereby the
lactate of urea crystallizes. It is obtained artifi-
cially by precipitating a solution of oxalate of
urea exactly by a solution of lactate of lime. The
filtered solution is evaporated in vacuo over sul-
phuric acid, which causes the crystallization of
the salt in long, colourless six-sided prisms. It
gives a sensation of coldness to the tongue like
that occasioned by nitrate of potassa, it absorbs -
moisture from the air and deliquesces. It is easily
soluble in water and alcohol, but sparingly so in
ether. It fuses by heat. Cap and Henry also
mention that it chars by a strong and rapid heat,
and is decomposed; but that by a certain tempe-
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rature it may be sublimed unaltered. This state-
ment seems to prove that the lactate of urea yields
a crystalline sublimate, but Cap and Henry do
not mention any experiments to prove the unal-
tered nature of the salt. It is scarcely probable
that it should be unaltered since neither the acid,
nor the urea, nor even ‘the lactate of ammonia is
volatile. Their supposition of the volatility of
the lactate of urea carries them even so far as to
contend that more than half of it is volatilized
during the evaporation of the urine. This they
suppose on the ground that they were not able to
separate more than about one-third of the ureain the
urine as lactate of urea. But this evidently arises
from imperfection in the experiment, for if such vo-
latilization took place it would not have been possi-
ble to find the content of urea from which they
calculated the loss, since every analysis of the
urine must be commenced by evaporation.

Lithate of urea exists, according to the same
chemists, in the excrements of birds and reptiles
which are known to evacuate the urine with the
excrements. By treatment with hydrate of baryta
the urea separates, and may be extracted from the
residue after evaporation in a water-bath, by an-
hydrous alcohol. The combination of lithic acid
with urea has not been described, nor its proper-
ties made known.

Hippurate of urea was obtained by them from
the urine of horses and cattle by inspissation and
extraction by alcohol. The alcoholic solution was
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. evaporated by a gentle heat to the consistence of
paste, well pressed, and the solid part dissolved in
boiling anhydrous alcohol. This solution yielded
by evaporation fine needle-shaped crystals of hip-
purate of urea. It is most easily obtained by
double decomposition of the oxalate of urea and
hippurate of lime.

Urea also combines with bases. The stronger
bases decompose it when heated, and combine
with carbonic acid during the generation of am-
monia. But the weaker bases, especially such
metallic oxides as combine in preference with
animal matters, form with it insoluble compounds.
They are best obtained by mixing a solution of
metallic salt with a solution of urea in excess, and
afterwards adding the alkali to saturate the acid
of the metallic salt. The oxide then precipitates
in combination with the urea. Prout, who dis-
covered this circumstance, states that the com-
bination of oxide of silver with urea is gray, and
deflagrates by heat, leaving metallic silver. It
also combines with oxide of lead, even by diges-
tion of a concentrated solution with the oxide.
The combination is easiest obtained when nitrate
of urea is decomposed by carbonate of lead in ex-
cess. The mass is evaporated to dryness, and
treated with alcohol, which dissolves the com-
bination and deposites it after evaporation as a
tenacious syrup. It deliquesces in moist air and
becomes more liquid. It is easily dissolved by
water. Urea is considered to be the cause of the

11
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crystallization of chloride of sodium and ammo-
pium in the less usual form of octohedrons. It is
said to produce the alteration with chloride of so-
dium, even when present in so small quantity as
to be separated with difficulty, wherefore it has
been proposed as a test for the presence of urea to
dissolve a little chloride of sodium in the solution
and leave it to spontaneous evaporation. The
form of the chloride of sodium will then indicate
the presence of urea. This test may, however,
be considered rather uncertain. Urea combines
with many salts whose solubility and form of
crystallization is thereby altered, without the pos-
sibility of extracting it by alcohol from these
combinations. No salt of the metals is precipi-
tated by a solution of urea, neither is an infusion
of galls.

The formation of urea in the body seems to be
produced by the vital processes which gradually
metamorphose a part of the living solid tissues
and convert them into urea. It is not a product
of excessive or indigestible food, and its secretion
with the urine continues uninterruptedly in dis-
eases when no food is taken, during long continued
fasting, and even when animals are fed on sub-
stances which contain no nitrogen, for instance,
on starch- or sugar, though they at last emaciate
and die from weakness. Marchand performed
some experiments on a lean dog which he fed at
first freely with milk. At the expiration of five
days the urine contained 2:6 per cent. of urea,
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which in the following five days increased to
3 per cent. Its diet was now changed to water
and ten ounces of sugar candy per diem. The
dog at first was perfectly satiated with this. At
the end of six days the content of urea in its
urine decreased only to 2:8 .per cent.; in the
following five days to 2:4 per cent.; and in the
following five days to 1-8 per cent. . After the
expiration of twenty days the dog was extremely
emaciated and feeble. The diet was now changed
to soup and milk, whereby its strength and flesh
were soon restored, and after fourteen days the
urine contained 3-5 per cent. of urea.

Urea has been used and recommended by some
French physicians as a diuretic; but its action
should be farther ascertained before it is relied on
for this purpose.

. 7. Undetermined animal matters of the urine.
Besides the foregoing the urine contains several,
perhaps many organie matters in mixed solution.
They form the yet uncertain part of our know-
ledge of the urine, and it is very difficult, not to -
say impossible, to give an exact account of them.
One does not know what to look for. Thereisno
known test which has a peculiar and characteris-
tic reaction with each ingredient. The examina-
tions must therefore be made at random, and it is
impossible to say that the substance found and
considered peculiar is not composed of several. In
the mean time I will here give the examinations
which I have made and their results.
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The odorous matter of the urine is first to be
considered. ~'Warm urine exhales an aromatic
odour by no means unpleasant, which increases,:
though it is altered slightly, by evaporation; and
when the urine has been concentrated to the con-
sistence of a syrup, and kept for some time at a
temperature between 160° F. and 176° F. for far-
ther concentration, it assumes the same odour as a
solution of reduced indigo at the moment it is pre-
cipitated by an acid. It is very probable that a
part of this odour derives from the evaporation of
a volatile odorous matter, but the odour towards
the end of the operation is probably, like that of
musk and castor, a consequence of the generation
of ammonia which carries with it small partlcles :
of substances otherwise not volatile.

If urine be concentrated to the consistence of a
thick syrup, and mixed in a well corked bottle
with ether, and the mixture heated to 97° F.,
which renders the syrup so liquid that it may be
shaken up with the ether, the latter is thereby
rendered distinctly yellow. The mass should
then be permitted to cool, the ether decanted from
the congealed syrup, and the treatment .with ether
repeated as long as it extracts any thing, when the
eollected ether should be mixed with some water
and distilled. If the distillation be interrupted
before all the ether has been distilled, the ether
will be found to be much more coloured than the
subnatant water. The two solutions are to be
separated and each evaporated alone. The water
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leaves an extractive matter which tastes bitter,
reddens litmus paper, and generates ammonia
with lime and hydrated oxide of lead. By the
latter a soluble salt of lead is formed, from which
after decomposition by sulphuretted hydrogen
and subsequent evaporation, a yellow extractive
bitter mass is obtained, in which crystals are
formed. It seems to be a mixture of free lactic
acid, lactate of lime, and lactate of ammonia, per-
haps also urea and one of the extractive matters of
the urine. Their quantity is very small. The
crystals are too soluble in water to be hippuric
acid. '

On evaporation of the ethereal solution, a yel-
low, transparent, viscid mass remains with a pep-
pery and pleasant odour, a sharp and aromatic
taste, which like fat is not moistened by water,
though by heating the water it becomes white and
dissolves into a pale yellow liquid, leaving a very
small quantity of a brown fatty oil undissolved,
which strongly reddens moistened litmus paper.
The watery solution has an empyreumatic taste,
reddens litmus paper, exhales by evaporation an
aromatic, rather peppery odour, and at last leaves
the same yellow viscid transparent water which
it dissolved. Alcohol dissolves it easily. The
hydrated oxide of lead decomposes it into two mat-
ters, of which the one combines with the oxide of
lead to a soft, pasty mass, but the other dissolves
in water although with difficulty, and after de-
composition by sulphuretted hydrogen and eva-
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poration it yields a transparent yellow matter,
which reddens litmus paper, has a bitter, after-
wards sweet taste, and shows no trace of crystal-
lization. The pasty mass after decomposition by
chloro-hydric acid, gentle drying and extraction
by akcohol, leaves a reddish brown matter with a
sharp pungent taste, which reddens litmus paper
strongly, feels viscid like fat, is not moistened by
water but after a while dissolves in it sparingly,
leaving a red fatoil. Water dissolves the above-
mentioned substance and by heating the solution
it smells like fresh urine. These matters are not
identical with any others in the body, and I do
not know whether they occur in every urine.

If the residue from the treatment of inspissated
urine with ether be extracted by alcohol of 0-833
as long as any thing is dissolved, the alcohol dis-
tilled off, the residue dried in a water-bath as
much as possible, and afterwards treated with an-
hydrous alcohol the greater part of it is dissolved.
Urea crystallizes after distillation of the anhydrous
alcohol, and when no more will crystallize the
thick mass should be laid on folds of bibulous
paper and pressed gently at first, but afterwards
more strongly, till the paper has absorbed the un-
crystallized portion. After removal of the urea,
the paper should be well extracted with water, and
the filtered solution evaporated in a water-bath.
A thick yellow syrup is hereby obtained in which
only traces of crystals are observed, and .which
-consists of a yellow extractive matter impure from
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the presence of urea, lactates and sal-ammoniac.
The yellow colour is not characteristic of it, for
when treated with animal charcoal, and heated, it
becomes colourless, yielding by evaporation a co-
lourless extract of the same properties. It easily
becomes yellow by heat. This matter is also ob-
tained after the precipitation of the urea by oxalic
acid, by precipitating the excess of the latter by
lime, filtering the solution, and evaporating it in
a water-bath. It is then free from oxalic acid, but
contains a soluble salt of lime. Where concen-
trated it remains soft while warm, but becomes
tough on cooling without hardening, its taste is
bitter and at the same time saltish from an admix-
ture of lactate of ammdhia and sal-ammoniag, it is
inodorous until it is dissolved in sufficient water
to form a dilute syrup, when it exhales an offen-
sive urinous odour. I thought that this odour,
derived from an admixture of urea and a slight
generation of ammonia from it, because the odour
is immediately exhaled, when ammonia is added.
It becomes moist in the air, and is very soluble in
alcohol. Heated to decomposition, it at first ex-
hales a urinous smell, afterwards one of broiled
herring, it then puffs up, chars, smells like burnt
horn, and yields by dry distillation oil of Dippel,
water, sal-ammoniac, and carbonate of ammonia,
and leaves a porous, rather incombustible carbon,
which, however, leaves but a slight trace of ashes.
The watery solution of this matter has the follow-
ing reactions. Itisnotprecipitated, or but slightly
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8o, by bichloride of mercury in excess, and not
more so by neutral acetate of lead or an infusion
of galls. A slight turbidness sometimes occurs
from the presence of other matters. On the other
hand, the solution is precipitated by subacetate of
lead, protochloride of tin, and nitrate of silver; all
-of these precipitates contain animal matter in com-
bination with the precipitated salt. The precipi-
tate by oxide of lead is a combination of basic
chloride of lead with basic lactate of lead. The
precipitate by tin, is basic lactate of tin, and that
by silver is chloride of silver, all combined with
animal matter. The latter is decomposed by heat,
yielding the smell of burnt horn, and leaving a
-carbonaceous mass. By decomposition of the pre-
eipitate by the oxide of lead, by sulphuretted hy-
drogen a yellow acid solution is obtained which
contains lactic and chlorohydric acids. If these
be saturated with carbonate of barytes and the so-
lution evaporated, an extractive mass is again ob-
tained like the original solution, which was de-
composed. In like manner very little of it is
dissolved by anhydrous alcohol, because the ex-
tractive matter is merely freed from urea and
transferred to other salts insoluble in alcohol.
Heated to the decomposition of the animal mat-
ters, it leaves a mixture of carbon, chloride of
barium, and carbonate of baryta. Dissolved in
water, and mixed with a solution of carbonate of
ammonia, but in insufficient quantity to decom-
pose all the barytic salt, a brownish-yellow carbo-
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nate of baryta is precipitated which, when collect-
ed on a filter, washed with cold water and after-
wards digested with caustic ammonia, yields the
animal matter to ammonia and is left after evapo-
ration as a yellow extract without urinous odour,
but which in other respects resembles the extract
from flesh, soluble in anhydrous alcohol. A solu-
tion. exactly resembling this, is obtained when the
animal charcoal employed for the discolouration of
the extractive matter in question is digested with
dilute caustic ammonia and the filtered solution
evaporated. If carbonate of ammonia be added
to the combination of the extract with chloride of
barium, in such excess as to decompose all the
chloride of barium and also be present in excess,
the animal matter combines with the sal-ammo-
niac and a mass mixed with crystals is obtained,
which is likewise insoluble in anhydrous alcohol,
and which, when moistened with a little caustic
ammonia has an odour of spoiled urine.

In order to ascertain whether the solution re-
tains any thing after precipitation by acetate of
lead, it was precipitated by sulphuretted hydro-
gen and evaporated, whereby an extractive matter
was obtained having the smell of acetic acid, but
by the addition of chloride of barium and evapo-
ration, I obtained exactly the same combination
as that precipitated by the subacetate of lead, so
that the precipitate was only caused by the pre-
sence of chloride of ammonium and lactate of am-
monia in the solution. I afterwards found that

12
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when urea is mixed with the extract which com-
bines with the chloride of barium, the urea is also
taken up by the salts, and I endeavoured in vain
to combine the extract in this manner, and to dis-
solve the urea alone in alcohol. The conclusion
of all these experiments is that the portion of in-
spissated urine, which dissolves in anhydrous alco-
hol, contains besides urea, lactic acid, lactate of
ammonia and chloride of ammonium, an extrac-
tive matter which, after complete isolation, has
great similarity to the corresponding extractive
matter from a solution of flesh, and the decompo-
sition of which when in combination with urea
produces the offensive urinous odour which is ob-
served during putrefaction of urine. - One of the
distinguishing characteristics of this matter is, that
it combines with great eagerness with salts, and
thereby alters their solubility in alcohol, according
to the different nature-of these salts. As it is a
great convenience to have separate names for pe-
culiar matters I might name this matter kalophile,
but in consideration of the evil which arises from
the introduction of peculiar names for substances
which perhaps are only mixtures, of which the
manifold use of the name osmazome affords an
instance, I have preferred to call this substance
extractive matter of the urine soluble in anhydrous
alcohol.

What anhydrous alcohol leaves undissolved from
the substances extracted from inspissated urine by
alcohol of 0-833, is also an extractive matter. If
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it again be treated with a small quantity of alco-
hol of 0-833 an animal matter is dissolved, leaving
chloride of sodium, not containing a great deal of
the former. If this solution in alcohol be evapo-
rated by itself, a clear, transparent, yellowish ex-
tract is obtained, free from all crystalline admix-
tures. It behaves as follows: it tastes exactly like
the corresponding extract from flesh, does not at
all smell urinous, reddens litmus paper, puffs up
when heated, like tartrate of potassa, and leaves a
porous alkaline coal. It therefore contains lactate
of potassa. By dry distillation it yields ammo-
niacal water,and an empyreumatic oil. Its watery
solution is not precipitated by bichloride of mer-
cury, by neutral or basic acetate of lead, nor even
by tannic acid. When an inconsiderable pre-
cipitate appears as is sometimes the case, the
alcohol employed has been weaker than 0-833 so
as to have taken up some of the substances solu-
ble only in water. It is not made turbid by acids
nor alkalies, nor by passing chlorine gas through
it. I will name it eztract of the urine, soluble in
alcohol of 0-833. It is possible that it may be the
same as the previous extractive matter, but merely
rendered insoluble in anhydrous alcohol by its
combination with the alkaline lactates.

We have seen that alcohol of 0-833 leaves a
portion of the inspissated urine undissolved, which
likewise is an extract, reddens litmus paper, and
contains an admixture of-a-great portion of the
sulphates and phosphates. It derives its acid re-
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action from lactic acid. If this latter be saturated
with carbonate of ammonia and evaporated, alco-
hol of 0-833 will dissolve a little lactate of ammonia
mixed with extractive matter. If the free acid be
saturated with ammonia at the beginning of the
examination, all lactic acid will be extracted by
alcohol from the residue. In order to extract the
animal matter from the residue, insoluble in alco-
hol, the following method is to be pursued. It is
dissolved in water, which leaves phosphate of lime,
lithic acid, silica and mucus undissolved. The
solution is then precipitated by acetate of baryta
as long as any precipitate forms. This is sul-
phate of baryta, but combined with an animal
matter, which chars and smells ammoniacal by
ignition after it has been washed and dried. I do
not know the nature of this substance. After the
precipitation of all the sulphuric acid the solution
is made alkaline by caustic ammonia, and precipi-
tated by, acetate of baryta; this precipitate is basic
phosphate of baryta, likewise in combination with
a large quantity of animal matter. In my attempt
to isolate the latter it always followed the phos-
phoric acid, so that it could be transferred from
one phosphate to another, but not from a phos-
phate to any other salt. I do not know the nature
of this substance either; perhaps it is analogous
to that which I shall mention when on flesh. By
ignition the phosphate of baryta smells like burnt
horn and chars. TRe alkaline solution is evapo-
rated to expel the excess of ammonia, or still better,
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is saturated as exactly as possible with acetic acid.
It is then precipitated by a solution of neutral
acetate of lead, which does not, however, produce
a copious precipitate. After washing, decompo-
sition by sulphuretted hydrogen, and evaporation
of the solution, a grayish brown, transparent, ex-
tractive matter is obtained, which keeps dry in
the air, has no taste, scarcely reddens moistened
litmus paper, and the watery solution of which
is but sparingly precipitated by bichloride of mer-
cury, rather more copiously by chloride of tin,
and is completely precipitated by acetate of lead.
An infusion of galls produces a dark gray coloured
precipitate.

The solution with neutral acetate of lead is
strongly precipitated by the addition of basic ace-
tate of lead. When the white precipitate is col-
lected together it becomes yellowish. It generally
contains an admixture of a portion of basic chlo-
ride of lead derived from the chloride of sodium,
which the alcohol has not effectually separated
from the inspissated urine. By decomposing the
well washed precipitate by sulphuretted hydrogen,
a yellow acid solution is obtained containing chlo-
rohydric acid. The acid is saturated with car-
bonate of ammonia, the solution evaporated almost
to dryness, after which it is mixed with alcohol
of 0-833, which dissolves the sal-ammoniac and
leaves an animal matter, which should be well
washed with alcohol and dried. It has a yellow
brown colour, is opaque in mass, has a feeble bit-
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ter taste, keeps dry in the air, and dissolves in
water with a dark yellow colour. It is not pre-
cipitated by bichloride of mercury, but perfectly
80, and with a dark brown colour, by protochloride
of tin, basic acetate of lead, aad nitrate of silver.
It is only slightly precipitated by an infusion of
galls, even after the lapse of several hours.

After the above solution from the residue of the
urine, insoluble in alcohol, has been precipitated
by basic acetate of lead, it still contains animal
matters. If the oxide of lead be precipitated by
sulphuretted hydrogen a colourless solution is ob-
tained, which becomes yellow after evaporation in
a water-bath. After it has become perfectly dry
it is treated with very little anhydrous alcohol,
which dissolves it all ; the solution is then diluted
with more alcohol as long as any precipitate is
formed. White flocculi hereby separate, which,
when transferred to a filter and washed with
alcohol, form, when dry, a shining, transparent,
yellowish brown mass. Dissolved in water, fil-
tered, and evaporated, it leaves a pale yellow,
cracked, transparent mass, resembling gum ara-
bic, It has no taste, puffs up by heat, smells like
burnt horn, and leaves a very porous coal, which
yields phosphate of lime when reduced to ashes.
It is soluble in water with a pale yellow or no
colour ; and the solution is precipitated by bichlo-
ride of mercury, protochloride of tin, and nitrate
of silver. The last-mentioned precipitate has a
dirty orange colour. An infusion of galls pro-

e -
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duces merely a slight precipitate, probably only
in consequence of an admixture of other sub-
stances. ’

The solution from which the foregoing sub-
stances have been precipitated by anhydrous
alcohol, still contains an animal matter which
colours the spirituous solution yellow.

Albumen is sometimes enumerated amongst the
ingredients of the urine. 1t isin fact very often
found in urine, but it must always be considered
as the consequence of a sickly or, at least, a feeble
state of health. Itis recognised when the urine
yields a strong precipitate with infusion of galls,
nitric acid, and bichloride of mercury, and by
becoming more or less turbid by heat. By dis-
solving the residue from the evaporation of healthy
urine, in water, a portion remains undissolved,
which can for the greater part be dissolved by
concentrated acetic acid. This solution is pre-
cipitated by ferro-prussiate of potassa, but in its
outer appearances it does not resemble a solution
of albumen in acetic acid; it is a solution of the
mucus of the bladder, and is precipitated in com-
bination with cyanide of iron. ‘ '

It is stated by Nauche, that another substance
always occurs in the urine of pregnant women.
It has been called Kyestein (from xuw, to be preg-
nant, and «#sr, pellicle) because it forms a cover-
ing about a line in thickness on the surface of the
urine of pregnant women, which has been allowed
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to stand for a few days. This consists of a tissue
of flocculi and long filaments. A portion of it
subsides and forms a white layer at the bot-
tom of the vessel. The pellicle at the surface
is coherent, and adheres closely to the sides of
the vessel. The chemical nature of this sub-
stance has not yet been examined. Rousseau
found it in the urine of pregnant monkeys.
Nauche states, that the occurrence of Kyestein
in the urine affords a true means of ascertaining
the state of pregnancy, especially when it is two
or three months advanced.*

After this general enumeration of the ordinary
ingredients of the urine, I will give the results of
an analysis of it performed by me in the year
1809. But at that time several facts mentioned
in a former part of this treatise in regard to the

* The July Number of the American Journal of the Medical Sciencés
for 1842, contains an Esezay by Dr. Elisha K. Kane, in which he deter-
mines the value of Kyestein as a proof of pregnancy. Dr. Kane examined
the urine of nearly one hundred pregnant and nursing women, and ar-
rived at thé following general conclusions : —

1. “That the Kiesteine is not peculiar to pregnancy, but may occur
whenever the lacteal elements are secreted without a free discharge at
the mamme. - . i

2. That though sometimes obscurely developed, and occasionally simu.
lated by other pellicles, it is generally distinguishable from all others.

3. That where pregnancy is possible, the exhibition of a clearly de-
fined Kiesteinic pellicle, is one of the least equivocal proofs of that condi-
tion; and, )

4. That when this pellicle is not found in the more advanced stages of
supposed pregnancy, the probabilities, if the female be otherwise healthy,
are as 20 to 1 (81 to 4) that the prognosis is incorrect.”— Translators.
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organic ingredients of the urine were unknown.
The analysis gave the following results :—

Water . <. . . . . 933-00
Urea . . . . . . . 3010
Free lactic acid . . .

Lactate of ammonia . . .

Extract (of flesh) soluble in alcohol 1714
Extractive matter soluble only in water

Lithic acid . . . . . . 1-00
Mucus of the bladder . . . . 032
Sulphate of potassa . . . . . 37
Sulphate of soda . . . . . 316
Phosphate of soda . . . . . 2194
Biphosphate of ammonia . . . . 1-65
Chloride of sodium . . . . . 445
Chloride of ammoniam . . . . 1-50
Phosphate of lime and magnesia . . . 100
Silica . . . . . I 0-03

1000-00

Urine of Animals.—As yet the urine of but
very few animals has been examined. Urea has
generally been found occur in the urine of the
higher classes of animals. The urine of carnivo-
rous animals is acid, but soon becomes alkaline
from the formation of ammonia, which is partly
the cause of its peculiarly offensive odour. Vau-
quelin who was the first to examine the urine of
lions and tigers found it alkaline, but Hieronymus
has shown that when fresh it reddens litmus pa-
per. Vauquelin found it to contain much urea,
and that this could be easily obtained colourless.
But on the other hand he found no lithic acid.
Hieronymus confirmed the former, but found

13
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lithic acid in determinable quantity. It is, there-
fore, erroneous to suppose, that this acid occurs
amongst mammalia only in human urine, and the
statement of Coindet that it is wanting in the
urine of monkeys is still doubtful. On the other
hand lithic acid occurs in the urine of birds, am-
phibia, and fish ; and Jacobsen has shown that it
is also formed in the kidneys of the mollusca.
Earthy phosphates are only found in acid urine,
and alkaline phosphates in that of carnivorous
animals, but are wanting in that of herbivorous
animals.

Urine of lions, tigers, and leopards has been ex-
amined in its fresh state by Hieronymus, and
seems to be all alike. It is clear, light yellow,
with a strong, unpleasant odour, and an acid,
nauseous and bitter taste. At a temperature of
50° F. to 55° F. the specific gravity of urine from
the same animal varies between 1-:059 and 1-076.
Soon after evacuation it becomes alkaline from the
formation of carbonate of ammonia. This may,
however, be expelled by heat when the urine be-
comes acid again. White coagulated flocculi sepa-
rate by evaporation, and after sufficient concen-
tration the greater part of the urea is deposited in
crystals. The analysis of the urine of these three
animals gave :—
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Urea, animal matter soluble in alcohol (0smazome) and free

lactic acid . . . . . . 13220
Lithic acid . " . . . . . 0-022
Mucus . . . e . . . 0-510
Sulphate of potuu . . . 0123
Sal-ammoniac with some chloride of lodlum . 0116
Phosphates of lime and mngnesm with a little cnrbonnte of

lime . . . . . . 0176
Phosphates of potassa and loda . . e . 0-802
Phosphate of ammonia . . . . 0102
Lactate of potassa . . . . . 0-330
Water . . . . . . . 84-600

100-000

I have here altered acetic into lactic acid for
reasons already made known. An attentive reader
may also, perhaps, be struck by the enumeration
of carbonate of lime amongst the ingredients of an
acid solution. This incorrectness arises from the
circumstance that the amount of some of the in-
gredients has been ascertained by incineration,
which decomposes the lactate of lime and con-
verts it into a carbonate. Hieronymus found the
same ingredients in the urine of the hyena and
panther. The urine of the former had a specific
_gravity of 1-061 at 50° F., and the latter 1-045 at
a temperature of 48° F.

The urine of the rhinoceros has been examined
by Vogel. It is turbid and yellow, and looks like
clay-water mixed with ochre. It has a peculiar
odour, not unlike that of mashed ants; in the air
it becomes darker from the surface downwards,
and is covered by a pellicle of small crystals of
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carbonate of lime. It effervesces with acids and
becomes clear. If allowed to clarify spontane-
ously, it deposites & yellow powder which amounts
to 23 per cent. of the urine, and consists of the
carbonates of lime and magnesia combined with
an azotic animal matter, and mixed with sesqui-
oxide of iron and silica. The clarified urine is
dark yellow, and forms by evaporation a new de-
posit of carbonate of lime and magnesia, which
were dissolved in the urine as bicarbonates. If
the urine be evaporated to one-third of its volume,
filtered and mixed when cool with chloro-hydric
acid, a precipitate of hippuric acid is formed which
consists of 0'45 per cent. of the urine, and which
‘was combined in the urine with potassa,- Urea and
the ordinary salts are also contained in it.

The urine of elephants has also been examined
by Vogel. It is turbid from carbonate of lime
and magnesia floating though it, and it clarifies -
with difficulty. It contains no trace of hippurate
of potassa, but on the other hand urea is more
abundant than in that of the rhinoceros. It does
not contain the brown oil which, according to
Fourcroy and Vauquelin, may be obtained from
the urine of cows and horses. Brandes, who
afterwards examined the urine of elephants, found
hippuric acid in it combined both with an alkali
and urea. After inspissation of the urine, ether
extracted a small quantity of a pasty fat, and alco-
hol extracted an animal matter which was preci-
pitated by an infusion of galls.
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The urine of /orses was examined by Fourcroy
and Vauquelin, and by Chevreul. It is yellow,
not unfrequently turbid, has a peculiar unpleasant
odour, and a saline, bitter, afterwards sweetish
taste. It deposites on standing a mixture of
carbonate of lime and magnesia, which blacken
by ignition. Its specific gravity is between 1-030
and 1-050. It has an alkaline reaction, and effer-
vesces with acids. It becomes darker by exposure
to the air, and by evaporation deposites still more
of the carbonates combined with an animal matter.
After evaporation it leaves about 0-05 residue,
four-fifths of which is dissolved by alcohol. The
insoluble part consists principally of carbonate of
soda. Chloride of sodium first crystallizes from
the alcoholic solution, and afterwards hippurate of
soda in brown lamina. "If the alcohol be evapo-
rated and the residue dissolved in a little water,
chlorohydric acid will precipitate hippuric acid
from it. When urea was precipitated by nitric
acid from the concentrated urine, and the acid
solution pressed out and saturated with alkali,
Fourcroy and Vauquelin obtained a small mass of
reddish solid fat, with a sharp taste, which vola-
tilized easily with the vapours of water, dissolved
easily in alcohol, and combined with acids. They-
also state that this fat was obtained by distillation
from the urine of herbivorous animals, and that it
is the cause of its odour and colour. They found
in the urine of horses: urea 0-7, hippurate of soda
24, carbonate of soda 09, chloride of potassa
09, carbonate of lime, from 0-2 to 1'1, water,
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(with some mucus and strong fat) 94-0. Chev-
reul also found sulphate of lime dissolved in the
urine of horses.

The urine of camels has been examined by
Chevreul. It yielded, by distillation, carbonate of
ammonia and a volatile oil, on which its odour
depends. By the addition of nitric, sulphuric,
and chilorohydric acids, it acquires a pink colour;
this property is peculiar to the volatile oil. It
deposites by boiling a mixture of carbonate of lime
and magnesia in combination with animal matter
and silica. From the inspissated urine nitric acid
precipitates a large quantity of nitrate of urea.
Besides these it contains chloride of sodium, hip-
purate of soda, carbonate of soda, sulphate of po-
tassa in larger quantity, some sulphate of soda
and carbonate of ammonia, and a trace of the ses-
quioxide of iron. Phosphates and lithates are
altogether absent. -

The urine of horned cattle has not been exa-
mined since the time of Rouelle. It is known to
contain urea in larger quantity than the urine of
" men, and also hippurate of soda. Exposed to the
air, it depos:tes small crystals of carbonate of lime
and magnesxa

The urine of swine has been examined by Las-
saigne. It is pale yellow, clear and transparent.
It contains urea, sulphates of potassa and soda,
chlorides of potassium, sodium, and ammonium,
and traces of carbonate and sulphate of lime.

The urine of deavers contains, according to the
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examination by Vauquehn, dissolved carbonate of
lime and magnesia, which precipitate by evapo-
ration, urea, hippurate of soda and the other ordi-
nary ingredients of the urine of herbivorous ani-
mals, but no phosphates nor lithic acid. It-also
contains an unaltered vegetable substance derived
from willow-bark, which is the principal food of
this animal, and which may be detected by placing
a piece of cloth soaked in alum in the urine of the
beaver, when it will become coloured exactly as
if it had been placed in an infusion of willow bark.

The urine of rabbits and guinea pigs was also’
examined by Vauquelin; it has an alkaline reac-
tion, effervesces with acids, precipitates carbonate
of lime by exposure to the air, and contains, be-
sides urea, the ordinary salts of the urine of her-
bivorous animals.

The urine of dirdsis peculiar from its large con-
tent of lithic acid, existing ordinarily as bilithate
of ammonia. The urine of carnivorous birds con-
tains urea, according to Coindet, though this sub-
stance is wanting in that of gramnivorous birds,
which contains lithate of ammonia. The urine of
vultures also contains a green colouring matter.
Fourcroy and Vauquelin found in the urine of the
ostrich: lithic acid to the amount of &% of its weight,
an animal matter, sulphate of potassa, sulphate of
lime, sal-ammoniac, an oleaginous substance and
acetic acid, though the existence of this last is
doubtful.

The urine of serpents is a small coloured liquid,
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which, soon after evacuation, hardens to a white,
earthy mass, consisting of lithic acid, bilithates of
potassa, soda, and ammonia, and some phosphate
of lime. When boiled with alcohol a small yel-
lowish extractive mass is obtained which contains
no crystals of urea. I again refer to the statement
of Cap and Henry, that urea may be obtained from
it by saturatmg the lithic acid with hydrate of
baryta.

The urine of frogs is altogether of a different
nature. According to J. Davy, that of the Rana
taurina is a liquid of 1-003 specific quantity, con-
taining chloride of sodium, urea, and a little phos-
phate of lime dissolved. That of the Bufo fuscus
has a specific gravity of 1-008, contains more
urea, chloride of sodium, and phosphate of lime,
than the former. Magnus found in the urine of
the Testudo nigra, a great deal of lithic acid, no
hippuric acid, and very little but a determinable
quantlty of urea.

b, AccIDENTAL INGREDIENTS oF THE URINE.

The urine sometimes contains ingredients which
are accidentally present, and derive either from the
use of uncommon substances as food, or are the
consequences of disease by which the nature of
the urine is altered.

Accidental ingredients from foreign matters in-
troduced into the body.—Substances introduced by
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the mouth or absorbed by the skin without being
afterwards altered by the vital processes, are eva-
cuated with the urine soon after they have been
dissolved in the liquids of the body. In this man-
ner certain ingredients of the food impart peculiar
substances to the urine, as for instance aspara-
gus, which communicates a very djsagreeable
smell to the urine of those who use it for food.
Also the greater part of most medicines is eva-
cuated from the system in this way. Oil of tur-
pentine and the natural balsams impart to the
urine a smell of violets. Cantu has shown that
the urine contains mercury and becomes alkaline
after the rather free use of mercurial ointment.
Such urine, when cool, forms a sediment which
after drying and distillation with powdered char-
coal, yields amongst other products, globules of
metallic mercury. After the internal use of nitre,
ferro-prussiate of potassa, and other salts, the
urine is found to contain them, and it has some-
times been observed that the urine of those who
employ large quantities of preparations of iron
becomes bluish or greenish from the presence of
a small quantity of prussian blue, recognised by
its yielding oxide of iron after ignition. Wahler
has performed some mterestmg examinations on
the matters which may again be found in the
urine of men and dogs. After swallowing oxalic
or tartaric acid the urine deposites, when cool, a
white crystalline powder which consists of the
14
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salts of lime with these acids, and of which still
more is deposited when the urine is mixed with a
solution of chloride of calcium. Tartaric acid,
moreover, seemed to render the urine considerably
acid. It was known before that citric and malic
acids have the same properties. After the use of
infusion of galls, the urine gave dark-caloured
precipitates with the salts of iron. Benzoic acid*
and succinic acid also reappeared in the urine.
Todide of sodium and iodide of ammonium were
found after the use of iodine. The alkaline carbo-
nates, borates, silicates, chlorates, and nitrates were
always found in the urine, so that either the salt
itself or the acid could berecovered. Ferro-prus-
siate of potassa and sulpho-cyanide of potassium
were easily discovered by their reaction with the
salts of the sesquioxide of iron. The red ferro-
prussiate passed over into the urine as ordinary
ferro-prussiate. KEven sulph-hydrate of potassa
was partially found unaltered; the greater part,
however, was converted into sulphate of potassa.
On the other hand, Wohler found that both in
dogs and men the neutral salts of the vegetable

* It is poesible the benzoic acid is hereby converted into hippurie
acid. At least the beautiful prismatic crystals of the acid which I
obtained from the urine of a dog which had taken benzoic acid resem-
bled more hippuric than benzoic acid in their external appearance.
This would easily explain the occurrence of hippuric acid in the urine
of herbivorous animals, since it might be supposed that the benzoic
acid in their food was converted during digestion into hippuric acid.

: . Wehler.
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“acids with potassa and soda were decomposed by
the vital -processes, so that the alkali passed off
with the urine as a carbonate, and after the abun-
dant use of them the urine became so alkaline that
it effervesced with acids. It happens, therefore,

_ very frequently, that after the free use of certain

fruits, for instance, apples, cherries, strawberries,

raspberries, &c., the urine becomes alkaline, be-

“cause these fruits contain malate and citrate of

potassa which are decomposed by the vital pro-

cesses.. This circumstance explains the known

. fact that the continued use of such fruit has been

found efficacious in lithic acid gravel affections.

For the rest experience has shown that most of
the colouring matters of plants pass over into the
urine, as for instance, the red colour of berries,
particularly of cherries, mulberries, the fruit of
the cactus opuntia, &c., (from the use of which
the urine will become red by acids and green by
alkalies,) hematoxylin, alizarin or madder-red,

(whereby the precipitate of lime from the urine

by ammonia becomes pink,) indigo, rhubarb,

several varieties of tannic acid, (whereby the
urine is coloured green or black by the salts of
the sesquioxide of iron,) several aromatic ve-
getable substances, as oil of turpentine, oil of
juniper, volatile oil of valerian, oil of onions,
the aromatic substance of castor, the narcotic of
opium, &ec.

On the other hand the matters which do not
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pass into the urine are:—mineral acids, which
never make the urine more acid than it is, alcohol,
ether, camphor, empyreumatic animal oil, musk,
the colouring matter of cochineal, litmus, sap-
green (from the fruit of rhamnus cathartica,) and
alkanna. So also iron in its oxidized combina~
tions, and the preparations of lead and bismuth.

ACCIDENTAL INGREDIENTS OF THE URINE IN
' DISEASES.

Urine in fever.—In the first stage of fever, or-
dinarily beginning with a chill, the perspiration
is interrupted and the urine contains more than
its usual quantity of water, because that which
otherwise would have been given off by the skin,
i8 now removed by the kidneys; on the farther
development of the fever, accompanied by heat
and increased pulse, the urine becomes darker
than usual, but still deposits no sediment. Its
free acid is diminished in proportion as the colour
deepens, and it now begins to react with chloride
of mercury, which produces no precipitate as long
as the urine is sufficiently acid. The urine be-
comes more concentrated as the fever increases; it
now begins to yield a precipitate with alum and
at last with nitric acid. Both these re-agents
show an increased quantity of albumen in the
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urine. 'When the fever passes away after the
lapse of a certain number of days, say after the
seventh, the free acid reappears at once, its colour
becomes lighter and it appears cloudy on cooling.
Physicans call this the crisis by the urine; the
sediment contains nothing peculiar from the dis-
ease, but only a little more red colouring matter
than usual, and sometimes a little nitric acid in an
unknown combination. In every paroxysm of
intermittent fever the urine passes through these
three conditions, and the colouring matter has the
hue of carmine. Fromherz and Gugert observed
that in lenta nervesa, a copious, reddish yellow
precipitate of lithic acid, with but little colouring
matter of the urine was continually deposited ;
there was but little urea present, though there
was much phosphate of magnesia and the other
ingredients in usual quantity.

Without doubt much might be learned from
examination of urine in feVers, of great importance
to the physician in diagnosis and treatment, espe-
cially if the examination could bereduced to the
use of tests easily applicable. But this is scarcely
to be hoped so long as we know so little of the
organic constituents of the urine in its healthy
state.

In anasarca arising from general debility, the
serous fluid is also separated by the kidneys and
the urine becomes albuminous. Tt will then give
a precipitate with chloride of mercury even when
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it has an acid reaction. In the farther progress -
of the disease the kidneys secrete an albuminous
solution ; it can then be precipitated by alum,
and, in the still farther progress of the disease, by
nitric acid, and at last it coagulates by heat. As
the albuminous matter increases, so the ordinary
ingredients of the urine diminish, and, finally, alto-
gether disappear. Albuminous urine also occurs
with deficiency of urea in chronic affections of
the liver, complicated with dyspepsia; also to-
wards the termination of all emaciating diseases
that are accompanied with hectic fever.

In a peculiar affection of the kidneys described
by Bright, a portion of the serum of the blood is
secreted with the urine, which gradually increases,
though it ceases again before the sickness termi-
nates in death. The urine contains so much
albumen that it congeals by a temperature of
150° F.

Fibrin has sometimes been found in wurine,
which then coagulates or deposites a coagulum
shortly after its evacuation. The urine some-
times contains globules of blood in solution ; it is
then called bloody urine, from its appearance.

Urine, containing mtlk, has been observed seve-
ral times. Such urine separated cream, coagu-
lated by heat, and the coagulum had the propor-
ties of casein; ether extracted fat from it. This
kind of urine has been secreted by both men and
women, in consequence of unknown causes, and
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even sometimes without any manifest indisposi-
tion. :

From severe vomiting (occasioned by headach,
schirrus of the stomach, &c.) the urine is some-
times turbid, looks milky, and deposites a white
sediment. On the filter it becomes slimy, and on
drying it is first yellowish and transparent, after-
wards white and pulverulent. The addition of
water renders it again slimy; caustic potassa dis-
solves the mucus from it and leaves the phosphate
of lime; chlorohydric acid dissolves the phosphate,
rendering the mucus at first transparent, and then
dissolving it. Fromherz and Gugert found in the
urine of a person with black vomit, who suffered
from schirrus of the pylorus, perfectly similar
mucus mixed with phosphate of lime; the urine
was alkaline from the presence of carbonate of
soda and ammonia; it contained much urea, but
no lithic acid.

In rheumatism the urine is generally acid, de-
positing sediment oftener than in health; but in
the fever accompanying the paroxysms the acid
of the urine decreases and disappears as it doesin
other fevers. The quantity of lithic acid is also
considerably increased in rheumatism, which
might be anticipated from the fact of the earthy
concretions, found in the joints, consisting of
lithate of soda with some lithate of ammonia.

In jaundice the urine has a yellow colour,
from admixture of the ingredients of the bile;
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it has also been seen decidedly green from dis-
solved biliverdin. It is easily recognised from
the changes it undergoes when mixed with an
equal volume of nitric acid. With chlorohy-
dric acid, it becomes green or brown according
to the modification in which the colouring mat-
ter of the bile exists in the urine. In dis-
eases of the liver the urine leaves a yellow stain
on linen when dried. Sometimes it is turbid and
leaves yellow flocculi on the filter, chiefly com-
posed of the colouring matter of the bile, the so-
lution of which in potassa gives the ordinary. re-
action with nitric acid. Gmelin and Tiedmann
found that such urine gave a green precipitate
with sulphate of copper, while with sulphate of
protoxide of iron, chloride of tin, chloride of iron,
acetate of lead, nitrate of the protoxide of mercury
and chloride of mercury, the precipitate was yel-
low. :
Tn cholera morbus the urine is very variable.
Vogel has published some examinations of it. In
the first twenty-four hours he found the colouring
matter of the bile, which first turned green and
then red, on the addition of nitric acid. He after-
wards found that the salts of lime a1 4 of magne-
sia were absent, that there was very little chloride
-of potassium or sodium, more than the ordinary
quantity of sulphates, and phosphoric and lactic
acids in abundance. It coagulated slightly when
boiled, and deposited a little albumen. With
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~ nitrate of protoxide of mercury it yielded a light
gray precipitate, which soon became black from
the presence of albumen with its sulphur. A day
or two afterwards the albumen and the colouring
matter of the bile disappeared, but the salts of
lime, chloride of sodium, &c., were again pre-
sent. "

The urine is often altered after colie. L. Gmelin
found it clear but browner than usual. It con-
tained the brown colouring matter of the bile,
which could be precipitated by a small portion of
chlorohydric acid. By the addition of more acid
it was again dissolved without yielding any far-
. ther precipitate. The precipitate was recognised
as colouring matter of the bile from its property
of dissolving in caustic potassa, with a brown co-
lour, which turned bright red on the addition of
nitric acid. It did not exhibit the ordinary change
of colours, from green to blue and red, but Gmelin
observes, that he has often noticed this in the co-
louring matter of the bile after it had been passed
with the urine. On the addition of much nitric
acid to this urine it assumed a red colour; a
smaller quantity of the acid precipitated the brown
matter which being dissolved in potassa and nitric
acid added, the solution did net become so bright
red as when it was precipitated first by chloro-
hydric acid. This urine also deposited the ordi-
nary red sediment after some hours rest.

In spasmodic or hysterical complaints the urine

15
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sometimes becomes altogether colourless and as
clear as water. According to Rollo, the urea
and organic ingredients are entirely wanting,
and only the usual salts are found in‘it.

The secretion of dlue urine has been several
times observed ; the colouring matter suspended
in it was not the ferro-prussiate of iron. Garnier
and Delens found it slightly soluble in water;
neither acids nor alkalies altered the colour, but
nitric acid destroyedit. Braconnot found the blue
matter tasteless, inodorous, darker than ferro-prus-
siate, and in extremely minute division. By
heat it gave carbonate of ammonia and empyreu-
matic oil. It was slightly soluble in water and
boiling alcohol; the latter solution assumed a
greenish colour and deposited on cooling a little
dark blue, almost crystalline powder. By evapo-
rating the alcohol the blue matter remained solu-
ble in acids, which left some fatty matter undis-
solved. This colouring matter is soluble in acids,
and even in certain vegetable acids such as oxalic
and tannic acids, which also redden it. When a
saturated solution of it in dilute sulphuriec acid was
evaporated, it had the colour of carmine. The
solution in water was brown, but it became red by
evaporation. Acetic acid dissolved very little  of
it; the solution was yellowish brown, but after
evaporating the acid the colouring matter re-
mained of an unchanged -blue. By saturating the
red solutions in the acids with an alkali, they re-
sume their red colour, while the colouring matter
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_ig again precipitated. Caustic potassa dissolved
but little of it, and carbonic acid almost none.
The urine from which this blue colouring mat-
ter was separated by filtration, deposited, when
warmed, a new portion of colouring matter, so
dark that it seemed almost black, but otherwise
having the same properties.*  According to Span-
genberg the blue colouring matter, deposited from
a specimen of urine in combination with the ordi-
nary sediments from which it could be extracted
by boiling alcohol, amounted to about one-fourth
of the weight of the sediment. 'The solution was’
blue and by evaporation the colouring matter re-
mained without the least appearance of crystalli-
zation. It was also soluble in boiling ether.
Concentrated sulphuric acid dissolved it with a
blue colour, but chlorohydric acid produced no
effect on it even by ebullition. By nitric acid it
became yellow, lost its peculiar properties and
was converted into picrin-nitric-acid. It was in-
soluble in caustic alkalies and their carbonates.
By incineration it left a small quantity of a white
ash consisting of phosphate of lime. This exami-
tion shows that the matters which colour the urine
blue are not always of the same kind.

A black colouring matter has also been “found
in the urine. Marcet has described the urine of
a child, which contained neither lithic acid nor
urea, but with a colour occasionally as black as

* Braconnot considers this colouring matter to be a peculiar base and
calls the one cyanourine, and the other melanourinc.
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ink, or becoming so on the addition of an alkali.
By acids it was first apparently unaltered, but
after a while it deposited dark flocculi and became
olearer. The dark precipitate was insoluble in
water and alcohol, but soluble in sulphuric and
nitric acids with a black colour, and could again
be precipitated from them unaltered by the addi-
tion of water. On the other hand it dissolved in
caustic alkalies and their carbonates with a dark
colour, and was again precipitated by acids. The
solution in ammonia left, by evaporation, a shining,
dark brown, cracked mass, which again dissolved
in water, retained ammonia in combination and
gave it off on the addition of potassa. With me-
tallic salts it gave brown precipitates. Prout, who
examined it chemically, considered the black
colouring matter as a weak acid, and called it me-
lanic acid. It has great resemblance to the black,
pulverulent substance, insoluble in aloohol, which,
according to Proust, is produced by the reaction
of concentrated acids on the extractive matter of

the urine.
In the sediment of the urine a black substance

has sometimes been found, which is called Hema-
tin ; after treating the sediment with chlorohydric
acid, Which extracts the phosphate of lime, and
then dissolving it in alcohol, mixed with sulphuric
or chlorohydric acid, it may be precipitated by
the alkaline carbonates, added in quantity exactly
sufficient to saturate the solution. Hematin can
easily be recognised from these properties. It
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may also be extracted from the sediment by alco-
hol mixed with a few drops of caustic ammonia;
after evaporation of the alcohol it is recognisable
by the quantity of oxide of iron whmh it affords .
by incineration.
In diabetes the urine contains sugar instead of
“urea, from whence it has a sweet taste. In the
beginning of this disease no other symptoms are
observed than that the urine is secreted in larger
quantity than usual, and that the appetite propor-
tionally increases; however, an alteration soon
oocurs, from which all water taken with the food
pesses into the urine. The perspiration is inter-
rupted, and the skin becomes dry and rough. The
more the urine increases in quantity and sweet-
ness the more concentrated it becomes, and its
specific gravity has been found as high as 1050,
and even higher; Bouchardat found it as high as
1:074. In proportion as the sugar increases, the
quantity of urea diminishes, but it always re-
appears when the sugar decreases.
Diabetic urine is of a pale straw colour; it has
a sweet taste, and a smell like whey. The inor-
ganic salts are found in it, in their ordinary rela-
tive proportion, but in more dilute solution.  To-
wards the end of the disease; when hectic fever
supervenes, the urine becomes albuminous, and,
therefore, easily passes into vinous fermentation.
It may, however, always be easily fermented by
yeast, after which it will give much alcohol by
distillation.
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The quantity of urine sometimes increases to
so great an extent, that instances occur in which
eleven or twelve quarts of water have been passed
in twenty-four hours, and this" has continued for
months. It is accompanied with an unquench-
able thirst; but as the drink soon finds its way
through the kidneys, taking up a new quantity
of the substance of the body, it happens in this
disease that for a long time more passes away by
the urine than corresponds to the daily food of
the patient, until he finally succumbs. Henry
has calculated from experiments that an English
wine-pint of diabetic urine of sp. gr. 1-020, evapo-
rated to dryness, yields a residue of 382-4 grains,
which increases 19-2 grains for every unit by
which the specific gravity is increased until it
has reached 1:050; so that when it has a specific
gravity of 1-021, it leaves a residue of 3824
+ 192 = 4016 grains; and when 1-050 sp. gr.,
the residue is 958+4 grains, which corresponds to
43-559 grammes of solid matters to one litre of
urine of 1-020 sp. gr.; and for every unit the spe-
cific gravity increases 2:1871 grammes.

When the urine is evaporated and treated with
alcohol, the sugar and extractive matter, soluble
in alcohol, are dissolved. After sufficient evapo-
ration, the sugar crystallizes from this solution in
small granular crystals, like sugar of grapes.
Sometimes, however, merely a sweet syrup is ob-
tained, which does not yield crystals. It has not
. yet been ascertained whether there exists an un-
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crystallizable variety of diabetic sugar, or whether
it is caused by containing so much deliquescent
extractive matter that its water prevents the crys-
tallization of the sugar. At all events it may be
easily determined by destroying the sugar by fer-
mentation, and evaporating the fermented liquid,
whereby the extractive matter is separately ob-
tained. The opinion at one time prevailed that
this sugar constituted a distinct species, but Prout
has placed it beyond all doubt that it is the same
sugar which in vegetable chemistry is called
grape sugar; with which it agrees in all its che-
mical properties, and also, according to Prout’s
analysis, in its composition. Its properties and
composition have also been since examined by
other chemists, lately by Peligot, and by Erd-
mann; and all examinations prove its identity
with grape sugar, and that its formula is C* H*
0*, or simply C* H® O°.

It is no easy matter to separate the sugar in its
pure state. The urine is evaporated in a water-
bath to the consistence of honey, the remainder
treated with alcohol of 0-833 as long as any sub-
stances are dissolved by it. The alcoholic solution
is then evaporated to the consistence of a syrup,
which is to be put in a cool place for crystalliza-
tion, where, generally in a few days, sometimes
not before a week or ten days, it is converted into
a granular mass. This mass is put in a cool place
afler it has been laid on folds of bibulous paper,
and covered by a glass receiver, in which a moist-
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ened sponge is suspended. The extractive mat-
ters deliquesce and are absorbed by the paper,
which, with exception of the sheet on which the
sugar is lying, may be occasionally changed.
When the paper absorbs no more, the mass is to
be crumbled, pressed between fresh bibulous
paper, and left for a few days in a warm place
under the receiver with the moistened sponge.
Finally, the sugar should be powdered and washed
with anhydrous alcohol. It is then to be dis-
solved in water and crystallized.

Another method is to precipitate the solution in
alcohol of 0-833, with subacetate of lead added in
small portions as long as any separation occurs.
The liquid should be well shaken after every
addition of the subacetate. The mixture is then
filtered, the precipitate washed with a little al-
cohol, the spirituous solution treated with sul-
phuretted hydrogen, filtered from the precipi-
tated sulphuret of lead, and is then evaporated to
the consistence of honey. When the sugar has
been separated by crystallization, the urea, acetic
acid, and other substances which it retains are
extracted by anhydrous alcohol. . By this opera-
tion the sugar is obtained both more speedlly and
more colourless.

It is very important to the physman to have an
easy way of detecting sugar in urine supposed to
be diabetic. The ordinary test is very easy; it
consists in adding two tea-spoonsful of ferment to
three or four ounces of urine, and placing the mix-
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ture in. a temperature of about 70° F. In urine
containing sugar fermentation soon takes place,
while none occurs when no sugar is present.

Runge gives another equally easy and still
quicker test. A few drops of the suspected liquid
are placed on a saucer and held over the mouth of
a tea-kettle containing boiling water; as soon as
the urine is dried a few drops of dilute sulphuric
acid are added, consisting of one part of concen-
trated acid to six or eight parts of water, and
then heated gently for a few moments. If the
urine contains sugar the spot soon turns black,
otherwise it has an orange colour. This reaction
is 8o delicate that when one part of sugar is dis-
solved in one thousand parts of healthy urine the
spot is blackened ; and with one part of sugar to
two thousand of urine it becomes sufficiently dark
to yield a distinct proof of the presence of sugar.

Hunefeld gives another less applicable test.
One ounce of the urine is mixed with a few drops
of a solution of chromic acid and placed in the
light. It soon changes its colour, passing from
brown to green. This reaction does not occur in
any other than diabetic urine. Neither is it
caused by the sugar in the urine, since when
grape sugar is dissolved in healthy urine and
mixed with chromic acid, the mixture does not
turn green.

Hiinefeld has also attempted to prove that dia-
betic urine contains an extractive matter peculiar
to this disease, and which he obtained from the

16

»
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precipitate by subacetate of lead, by treating it
with water and sulphuretted hydrogen. But this
extractive matter is mixed with several other sub-
stances as we have seen before, and its reactions
do not essentially differ from those obtained by
the extractive matter from healthy urine. This
substance, therefore, must be subjected to a new
examination for the purpose of comparing it di-
rectly with the extractive matter of healthy urine.

Lehmann has also discovered hippuric acid in
diabetic urine. He extracted it by ether from the
concentrated urine. After partial distillation, and
spontaneous evaporation of the remainder, he ob-
tained a mixture of extractive matter with crystals
of hippuric acid. Experiments performed with
these crystals seemed to leave no doubt that they
~were hippuric acid. They do not seem, however,
to be a constant, but only an accidental ingredient
of diabetic urine.

I will here quote an analysis by Meisner to
- show the composition of urine in diabetes. The
different portions were obtained at dlﬁ'erent times
from the same 1nd1v1dua1

Matter soluble in ether; urea, lactic acid, lac-

tate of lime and extractive matter . 034 033 065
Matter soluble in alcohol; sugar, extractive ‘

matter and galts . - 708 346 578
Matter soluble in water; extractlve matterq

and salts . 137 34 099
Mucus with phosphate of llme and a tnce of .

oxide of iron . . . . 034 031 046

Water . . . . . 91-19 9246 9210



THE URINE. 123

A still more concentrated diabetic urine was
analyzed by Bouchardat, and gave:

Sugar . . . . e . 18442
Urea . . . . . . 0827
Alcoholic extract . . . . . 0638
Extract soluble in water . . . 0527
Salts . . . . o 0869

" Mucus . . . . . . 0024
Oxide of iron (?) . . . . . 0014
Water . . . . . 83758
100-000

An analysis still more detailed, has been pub-

lished by Muller; he found
Sugar . . . . . . 4900
Urea . . . . . . 0-006
Alcoholic extract . . . . . 1420
Watery extract . . . . 0-360
Albumen . . . . . . 0-029 -
Maucus . . . . . 0021
Sulphate of potassa . . . . 0021
Chlotide of sodium . . . . 0-054
Chloride of potassium . . . . 0015
Phosphate of soda . e . . 0110
Chloride of ammonium . . . . 0033
Phosphate of lime . . . . 0028
Silica . . . . . . 0004
Water . . . . . 93766

100000

These analyses can never be made with suffi-
cient accuracy to be considered any thing more
than approximations; it may, however, be seen
from them that as sugar increases in the urine,
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the latter becomes more concentrated and contains
less water. ’ :
The disease seems to consist in a mal-ass1mlla-
tion of protein substances, from which in healthy
conditions of the body urea is formed, but which in
diabetes are converted from unknown causes into
sugar, ammonia, and perhaps an azotic extractive
matter. We see that protein substances, notwith-
standing their nitrogen, may cause the formation
of sugar from their reaction with nitric and chloro-
hydric acids. Chlorohydrlc acid, for instance, con- -
verts protem into ammonia and humin or humic
acid, which is the same black substance capable
of combining with an alkali, that the acid pro-
duces with sugar. -Nitric acid yields with pro-
tein both xantho-proteic acid, and saccharic and
oxalic acids in abundance. Before the disease
has made much progress, sugar cannot be found
in the blood, any more than urea, wherefore. its
formation was ascribed altogether to disease of the
kidneys. But later experiments on the blood of
diabetic patients have proved that when the for-
mation of sugar is abundant, it is also found in
the blood. It is said to have been found even to
the amount of one per cent.; in most cases, how-
ever, it exists in much less quantity. Bouchardat
asserts that the quantity of sugar in the blood is
greatest a few hours after eating, and that it is
entirely absent in the morning, because the sugar
has been separated from the blood during-the
night. In order to detect it the fresh blood is
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coagulated by admixture with strong alcohol, the
solution filtered and the coagulum washed. The
alcoholic solution is. to be evaporated to dryness,
the residue treated with alcohol of 0-833, the
solution decanted and left to spontaneous evapora-
tion. A syrup is now obtained which, after stand-
ing afew days in a cool place, gives granular
crystals of grape-sugar. It may more easily be

 tested for sugar by the method of Runge; accord-
ing to which it is only necessary to evaporate a
few drops,.and treat the remainder with a few
drops of dilute sulphunc acid, in the manner be-
fore mentioned.

This disease is considered incurable, and it is
in fact very seldom cured. The best treatment
seems to consist in placing the patient on a strictly
animal diet, so-as to deprive the.kidneys of all
such matter as they could easily <convert into
sugar. According to Henard the urine becomes
albuminous before the stugar diminishes, and,
therefore, before the urea reappears; but after-
wards it ceases to be albuminous. The progress
of convalescence is easily ascertained by observing
whether the quantity of urea increases.. -

There is another kind of diabetes called diabetes
insiptdus, in which the urine does not taste sweet,
but its quantity is unnaturally increased. In this
complaint urea ceases to be formed, and the urine
leaves on evaporation a brownish yellow syrup
with a faint acid reaction, without any disposition
to crystallize. Alcohol of 0-833 dissolves the



126 THE URINE.

greater part of it, and leaves on evaporation a yel-
low deliquescent extract, which apparently exactly
resembles the substanee which alcohol of the same
strength extracts from a concentrated solution of
flesh. Even the part insoluble in alcohol is an
extractive matter. Bouchardat has published an
analysis of urine in this disease. He found:

. Extractive matter soluble in alcohol . 1-321 1837
Extractive matter soluble in water . . 0427 0548
Uea . . , .« « . . e— 1431
Mucus and phosphate of lime . . . 0-012 0-036
Salts soluble in water . . . e 0524 0927
Lithiceecid . . . . . . 0024 0064
Water . . . . . . . 97602 95157

It is to be observed that in this disease also,
urea is sometimes present and sometimes absent.

Urinary concretions, or caleuli and gravel.—
‘When insoluble substances are deposited from the
urine while yet in the body, they form concretions
in the urinary passages which, from the earliest
times, have been the subject of speculation as well
as of examination. - From Galen to Parcelsus the
formation of these concretions was referred to su-
pernatural causes. Van Helmont very correctly
compared their formation to the crystallization of
tartar from wine. Since his time they have been
treated of with very different views by many
authors, amongst whom may be mentioned Hales,
Boyle, Boerhaave, and Slare. The first correct
view of their nature was given by the analysis of
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some calculi by Scheele in the year 1776; by
which he discovered lithic acid, which he after-
wards found in the urine. But Scheele meeting
with noother than lithicacid calculi, concluded that
they were all composed of this substance. Berg-
mann then found a calculus consisting of earthy
phosphates, whence it appeared that the composi-
tion of these concretions might be very different.
In the year 1797, Wollaston described the follow-
ing five different kinds:—lithic acid; phosphate
of lime; -a mixture of the latter with double phos-
phate of magnesia and-ammonia (fusible calculi;)
pure double phosphate of ammonia and magnesia;
and oxalate of lime (mulberry calculi.) Fourcroy
and Vauquelin a short time afterwards invited
physicians to send them specimens of calculi for
examination. They collected in this way 600
specimens,” which enabled them to examine a
great variety. They found the same substances
as Wollaston, and moreover lithate of ammonia,
and in two specimens they found silica. The
author of their common treatise has been properly
censured for -affecting ignorance of the results of
Wollaston, which were published almost three
years before in the transactions of a learned society,
which the French Academy of Sciences, beyond
all others, could not be ignorant of. Proust after-
wards found human calculi containing carbonate
of lime. His accuracy was at first doubted, be-
cause Fourcroy and Vauquelin had not found this
substance, but later experience has substantiated
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it. Wollaston then discovered in the year 1810
anew ingredient in calculi, which he named cystic
oxide. A. Marcet discovered another substance
which he named xanthic oxide; and afterwards,
also, a calculus of fibrin of the blood. Lindeberg-
son discovered lithate of soda and carbonate of
magnesia as ingredients in a calculus.

The formation of urinary concretions is caused
by the secretion of insoluble matters in the urine,
in greater proportion than can be kept in solution
by it; or by the quantity of free acid in the urine
becoming too little to retain the earthy phosphates
in solution; or by a sickly disposition of the body
giving rise to the secretion of uncommon and in-
soluble substances which deposite immediately,
such as oxalate of lime, &c. The manner in which
they deposite is various. Sometimes they pre-
cipitate in the state of powder and pass out with
ihe urine which is rendered milky and turbid; or
they are. formed immediately in the pelvis of the
kidneys, adhering to the inner surfaces, at first,
but afterwards becoming loose, they pass with
more or less colic-like pains along the ureters into
the bladder, from which they are evacuated with
the urine in the form of gravel. But if unfor-
tunately a grain or small calculus should remain
in the bladder it becomes a nucleus for ‘the slow
deposition of the insoluble ingredients of the urine,
of which it now causes the precipitation even
should the urine contain them in no greater quan-
tity than it would, under ordinary circumstances,
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retain in solution. Now by variation in the diet
at different times, the quantity of one or other of
the insoluble matters is increased ; this is deposited
on the calculus which is thus formed of layers of
different substances; and by continually increasing
in size at last gives rise to inflammation and dis-
organization of the bladder, which causes the death
of the patient. This is a brief history of calculus
disease. They are called renal calculi as long as
the disease merely deposites gravel in the kidneys,
and vesical calculi when they are formed in the
bladder by deposition on a nucleus. These nuclei
ordinarily consist of small concretions derived from
the kidneys; instances, however, occur where the
nucleus consists of foreign substances introduced
from without the body.

We will now briefly give a more detailed de-
scription of these concretions. = They may be
divided into three classes. a. Pulverulent preci-
pitates. &. Deposites of small crystals. ¢. Cal-
culi of larger size.

a. Pulverulent sediments, passing with the urine
and rendering it turbid—These may consist of,
1st. Lithic acid; it is then either yellow or lateri-
tious like the ordinary sediment from cooling urine.
2. Phosphate of lime mixed with double phosphate
of ammonia and magnesia together with much
mucus. On the filter it looks like mucus, but it
becomes earthy and pulverulent when dry, and
then feels soft to the touch. Dilute acids extract
the earthy salts, but leave the mucus. The urine -

’ 17
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depositing this sediment is always alkaline, and
contains carbonate of soda and ammonia. I once
had an opportunity of observing a case of this
kind: phosphoric acid was administered to the
patient in increasing doses, without rendering the
urine more acid; but at last. the medicine caused
dysentery; the urine then became acid, and clear,
and deposited lithic acid. This condition ceased
with the dysentery; but the formation of sedi-
ment and the alkaline reaction of the urine could
not be prevented afterwards by the continued use
either of phosphoric or acetic acid. This patient
gradually emaciated, and finally died. 3. Mucus
unnaturally increased by catarrh of the bladder.
In appearance this resembles the former, but dif-
fers from mucus containing the earthy salts, by
becoming greenish .yellow and transparent when
dry, and by the acidity of the urine.

b. Crystalline sediments or gravel—The sub-
stances which are deposited more easily than all
others from the urine in small crystals without
agglutination to larger masses are, 1st. Bilithate
of ammonia which occurs in small, shining, red-
dish, or sometimes yellow, well defined crystals.
2d. Ozalate of lime in small, light yellow, green,
or brownish-gray, granular crystals. 3d. Double
phosphate of ammonia and magnesia in small
white and soft crystals. More rarely gravel has
been found composed of other substances, for in-
stance of cystin and xanthic oxide; perhaps these
are not so rare as is generally believed, but eva-
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cuated gravel is seldom examined, and these mat-
ters often may have existed without being recog-
nised. To those concerned it is of importance to
be able to distinguish between gravel which is
formed before evacuation and such as forms by
cooling. This is easily done by draining the
urine through linen, as this retains the gravel
which passes from the bladder.

¢. Caleuli.—Their colour varies according to
their ingredients. ‘They are white, gray, yellow,
or brown. Their surface is either earthy, smooth
and polished, occupied by mamillary excrescences,
or covered with small projecting crystals. As
long as they are moist they retain the smell of
urine. According to Marcet their specific gravity
varies between 1-2 and 1°9. Their form is some-
times determined by the part on which they were
lying, and when there are several present, their
surfaces generally become smooth and flattened
by trituration against each other; they are, how-
ever, for the most part oval, and their size varies
from that of a hazelnut to that of a hen’s egg.
Calculi have been found in the bladder weighing
‘more than three pounds. Their transverse sec-
tion gives the most interesting view of their gene-
ral characters. Their inner structure is made
apparent by cutting through their centre with a
fine, broad, and sharp saw, and grinding and
polishing the new surfaces with water and the
powder formed by the saw. Ordinarily, there is'
a nucleus in the centre, which has been sur-
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rounded by other substances in alternating layers
of different thickness, so that calculi have been
found consisting of layers of all the ordinary in-
gredients of urinary calculi. Many, however,
consist entirely of the same substance which has
been deposited in layers of different thickness,
and which often scale off from each other. I will -
now treat separately of the different substances
which compose the calculi.

1. Lithic actd is the most common ingredient
of urinary calculi. They have a reddish brown,
or brownish yellow colour; sometimes they are
pea-yellow, less often white. = Their surface is
partially smooth and partially covered with small
mammille. The transverse section exhibits thin,
concentric layers, and the fracture is either imper-
fectly erystalline or earthy. Lithic acid never
exists in its pure state in urinary concretions, but
is always united with the same colouring matter
which accompanies it in the sediment of the urine,
and from whence they derive a yellow or maho-
ghany colour. Ether nearly always extracts from
these, as it does from all kinds of calculi, a portion
of the same kind of fat that ordinarily occurs in
animal fluids. Part of the yellow colouring mat-
ter may be extracted by acetic acid, which then
becomes yellow. Besides this they always con-
tain either albumen or mucus, and it is difficult
to say which of the twoitis in any particular case.
If a calculus of this kind be dissolved in caustic
potassa, and the lithic acid precipitated by the
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addition of chlorohydric acid in excess, and
washed on a filter, the wash-water, as soon as the
excess of chlorohydric acid is removed, dissolves
a substance which again precipitates by mixing
with the previously filtered acid solutien. If this
water be collected separately and mixed with
chlorohydric acid the precipitate  behaves exactly
like the neutral combination of this acid with
fibrin or albumen, and its solution in water is pre-
cipitated by ferro-prussiate of potassa. This re-
action also belongs to the mucus of the bladder,
and it therefore seems to follow that this substance
unites with lithic acid in a combination analogous
to that in which it is taken up by chlorohydric
acid. All calculi of lithic acid contain a small
quantity of lithate of potassa, soda, ammonia, and
sometimes lime; they, therefore, leave a little ash,
after incineration, consisting of the alkaline car-
bonates and carbonate of lime. Sometimes they
also contain a greater or less admixture of the
earthy phosphates. The chemical characters by
which calculi of lithic acid are recognised, are the
following : they are soluble in caustic potassa, yield-
ing only a slight ammoniacal odour ; but a residue
of gelatinous phosphate of lime is often left, which,
when its quantity is small, dissolves in an excess
of potassa. This solution yields with acids a ge-
latinous precipitate which soon collects into a gra-
nular powder. These calculi dissolve in nitric
acid very easily. The solution is yellowish, and
becomes red by evaporation at a moderate heat.
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The residue is again soluble in water, giving a
colourless solution which turns red by evapora-
tion. - This test is easily made on a watch-glass or
piece of porcelain with a small piece of the calcu-
lus not larger than a mustard seed. When the
acid is added in excess, or too great heat is em-
ployed in the evaporation, the red colour is de-
stroyed and changed-to yellow; on this account
Jacobson prescribes the evaporation of the solu-
tion in nitric acid nearly, but not perfectly, to dry-
ness over a lamp;. the watch-glass is.then to be
inverted over another containing a few drops of
caustic ammenia and gently heated. The ammo-
niacal fumes saturate the nitric acid, and the red
colour immediately appears in the upper glass.
The easiest way of discovering foreign admixtures
in calculi of this kind, is to calcine a small portion
of it on platinum foil before the blow-pipe. At
first the outer flame is applied which produces the
smell of burnt horn and strong prussic acid odours,
while the calculus continually diminishes in size.
The residue at last takes fire and burns sponta-
neously with much splendour, even after the ces-
sation of the blast. Calculi of pure lithic acid
leave only a small trace of ash. If they give
much ash which is not alkaline they were mixed
with earthy phosphates. If, on the contrary, the
ash is strongly alkaline, but insoluble in water,
they either contained lithate of magnesia or oxa-
late of lime which has been burnt caustic.

2. Lithate of soda, with traces of lithate of
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potassa, has never yet been found as the sole in-
gredient of urinary concretions. Lindbergson
found it to be an ingredient of a calculus, of which
the composition will be given hereafter.

3. Luithate of ammonia occurs, though rarely as
the sole ingredient of urinary calculi, and more
frequently in children than in adults. They are
generally small in size, of a white or gray colour
like clay, with a smooth, sometimes tuberculated
surface, consisting of concentric layers and having
an earthy fracture. Some time after Fourcroy
and Vauquelin had proved the existence. of this
kind of calculus, W. Brande declared it to be an
error, asserting that lithate of ammonia never oc-
curred in urinary concretions. The ammonia
generated by caustic potassa from calculi, accord-
ing to him, derives sometimes from an admixture
of double phosphate of ammonia and magnesia,
but chiefly from the ammoniacal salts and urea of
the urine with which the calculi are always satu-
rated when first extracted, and of which a certain
quantity always remains after drying. Prout,
however, soon proved the error of Brande’s asser-
tion, and was confirmed afterwards by several
others. The calculus is reduced to powder and
washed with cool water to extract the remaining
urine; it is then boiled in a large quantity of
water which dissolves the lithate of ammonia and
again deposites the greater part of it in crystals.
The residue obtained by the evaporation of this
solution is treated, when cool, with chlorohydric
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acid, whereby the lithic acid is separated, and by
evaporation of it, sal-ammoniac remains behind.
Should the stone consist altogether of lithate of
ammeonia much water will be required for its solu-
tion, and it is, therefore, preferable to treat it at
once with chlorohydric acid. A few drops of this
solution is tested with caustic ammonia to discover
the presence of double phosphate of ammonia and
magnesia. The rest forms by evaporation a saline
mass, in which the presence both of ammonia and
soda may be shown by subliming a portion of thedry
mass in a test tube: sal-ammoniac, impure from de-
stroyed animal matters sublimes, and a portion of
chloride of sodium mixed with carbon generally
remains at the bottom of the tube. Lithate of am-
monia may likewise be easily recognised by its
yielding ammonia when treated with a solution of
caustic potassa. But this test is liable to error
because the same will occur with double phos-
phate of ammonia and magnesia. The doubt,
however, may soon be removed by the addition of
a little water, which in the case of lithate of am-
monia dissolves the whole, while in the latter case
the magnesia remains undissolved. The beha-
viour of these calculi towards nitric acid and heat,
is the same as those of lithic acid. ~

4. Lithate of magnesia forms the rarest kind of
calculi, both because the magnesia constitutes so
small a portion of the ingredients of the urine, and
because its salt with lithic acid is rather soluble.
Sharling found it to form the prevailing ingre-
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dients of two calculi, in which it was associated
with lithate of ammonia. The presence of this
salt in a ocalculus is easily discovered by boiling
the powder in water, which dissolves the salts both
of magnesia and ammonia. The solution is treated
with chlorohydric acid, which precipitates the
lithic acid, and the remaining solution is to be
evaporated to dryness in a water-bath. The resi-
due is then moistened with a little concentrated
chlorohydric acid and the greater part again eva-
porated from it. Anhydrous alcohol then dissolves:
the chloride of magnesium, leaving the chloride of
ammonium, of which the weight may be esti--
mated. The magnesia is obtained from the alco-
holic solution by admixture of a little carbonate of
potassa, evaporation ta dryness in a platinum cru-
cible, ignition of the remainder to commencing
redness, and extracting the excess of potassa by
water. If itisonly desired to test it, a little of the:
calculus is boiled with water, and the boiling so-
lution mixed with a few drops of caustic potassa,
which precipitates the magnesia.

Laithate of lime is found only in small quantities
in calculi consisting chiefly of lithic acid.

6. Lithous actd, A. Marcet’s zanthic oxide.—It
forms a rare variety of calculus. The first was
discovered by Marcet, it weighed eight grains and
had a brown colour. When a portion of it was
dissolved in nitric acid and the solution evaporated
to dryness, the residue was not red as from lithic
acid, but yellow, whence Marcet derived the name

18 ‘
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from the Greek word s, yellow. Stromeyer
afterwards found a larger calculus of this kind
which Langenbeck had extracted from a young
farmer’s boy in the hospital at Gottingen. Al-
though Marcet had given a description of this new
substance, we owe our knowledge of it principally
to an examination which Liebig and Wohler made
of a portion of the above-mentioned calculus ex-
tracted by Langenbeck. The changed name,
“under which it is here treated of, is founded on an
elementary analysis of it performed by them.

The surface of a lithous acid calculus is partly
light brown, smooth and shining, partly whitish,
dull and earthy. Its fracture has a brown flesh-
colour. It consists of concentric scaly layers
having neither a crystalline nor fibrous appear-
ance; it assumes a waxy lustre by rubbing, and
has nearly the same hardness as a calculus con-
sisting of lithic acid. The nucleus consists of the
same substance. It dissolves in nitric acid by
heat without the slightest effervescence, and the
solution leaves by evaporation in a water-bath a
yellow residue, which does not become red either
by stronger heat or by, the fumes of ammonia. It
does not fuse by heat; it is destroyed by dry-dis-
tillaton, yielding first the odour of prussic acid and
then of burnt horn, exactly like the odour of the
fumes of lithic acid, and a carbonate of ammonia
sublimes which contains no cyanate of ammonia
nor urea. Caustic potassa dissolves it when di-
gested with it in a state of fine powder. The so-
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lution has a dark brownish yellow colour with a
tendency to green. By passing carbonic acid
through the solution till the potassa is saturated,
the lithous acid is precipitated in the form of a
white powder, free from potassa; which when
washed and dried, agglutinates to lumps of a pale
yellow colour, which take a waxy lustre when
rubbed. :

Lithous acid has the following properties. It
is without odour and taste; it is decomposed by
heat without fusion, and burns away without re-
sidue; it is insoluble in water, alcohol, and ether,
and soluble in nitric acid without effervescence,
though less so than lithic acid; the residue, after
evaporating the solution, is lemon yellow and so-
luble in water with a light yellow colour; it con-
sists of the altered products from lithous acid.
The solution in nitric acid acquires an orange co-
lour, when super-saturated with potassa, and sal-
ammoniac precipitates a yellow substance from it.
Hypochlorite of soda generates a little nitrogen
from the solution in potassa, while the colour dis-
appears passing first through blue, brown, and
yellow. It is soluble in sulphuric acid; water
causes no precipitate from this solution. Chloro-
hydric and oxalic acids do not dissolve it. To-
wards bases it behaves as an acid, but is weaker
than carbonic acid, which separates it from its
combinations with them. Its combinations with
potassa and ammonia are very easily soluble in
water. Its combination with ammonia leaves by
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evaporation a laminated mass, which is bilithite
of ammonia. According to Lleblg and Waohler,
lithous acid consists of :

By experiment.  Atoms. By calculation.

Cartbon. . . 8928 ... 6 ... 3988
Hydrogen . . 295 . . . 2 . . . 260
- Nitrogen . . 33 ... 2 ... 3867
Oxygen . . 2142 ... 2 ... 208

It therefore differs from lithic acid by contain-
ing one atom less of oxygen, being C* H* N* 4 O*;
from hence the name lithous acid. It should,
however, be observed that so long as its saturating
power has not been ascertained by experiment,
and it is not known whether it contains water
chemically combined, which may be the case, it
cannot be considered certain that it is a lower
oxide of the radical of lithic acid, however pro-
bable this may otherwise be. Considered as
lithous acid its atomic welght is 962-216, and its
capacity 10-41.

It differs from lithic acid (1) by its greater in-
solubility in nitric acid and the yellow residue
which it leaves after evaporation of this solution,
and which does not become red but dark yellow
by ammoniacal fumes; (2) by not being precipi-
tated by water from its solution in sulphuric acid,
while lithic acid only requires a little water for its
precipitation; (3) by a greater solubility in caustic
potassa and ammonia. The solution in potassa is
not precipitated by the addition of sal-ammoniac,
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but by continued evaporation it deposites a pow-
der of bilithite of ammonia. Lithic acid on the
contrary is precipitated by sal-ammoniac. Car-
bonic acid precipitates both from a concentrated
solution in potassa, but the precipitate of lithic
acid is soluble in luke-warm water, although with
difficulty; while the precipitate of lithous acid is
altogether insoluble. Lithic acid is dissolved by
a dilute solution of carbonate of potassa, but
lithous acid is insoluble in it; hence they may be
separated when they occur together.

On several occasions, when solicited by physi-
cians to examine gravel evacuated with the urine,
I found that the gravel which in every external
appearance resembled lithic acid, dissolved with
difficulty in nitric acid, and that this solution after
evaporation left a yellow residue which did not
become red either by heating or by ammeniacal
fumes. This gravel was also soluble in caustic
potassa ; but I always had too little of it to be able
to determine with certainty that it was lithous
acid. In the meanwhile it is certain that lithous
acid must sometimes occur as gravel.

Jackson has stated that he found lithous acid
dissolved in the urine of a person affected with
diabetes after an injury to the back. The sub-
stance which he considered lithous acid deposited
from the urine on cooling, with a gray colour; it
reddened litmus paper, was slightly soluble in
warm water, completely so in nitric acid, from
which it was again precipitated by carbonate of
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potassa. These reactions, however, do not justify
‘the assumption that it was lithous acid.

6. Cystin.—This ingredient of calculi was dis-
covered by Wollaston, who called it cystic oxide,
because it was soluble both in acids and alkalies,
and resembled in this respect some metallic oxides.
But the name ozide does not distinguish it as an
organic body, since most organic bodies are oxides;
nor can the reason assigned for this name be con-
disered admissible. I have, therefore, taken the
liberty of differing from its distinguished dis-
coverer in regard to its name.-

Cystin, as it occurs in calculi, is a dirty-yellow,
transparent, irregularly crystalline mass; but it
may be obtained in pure crystals by dissolving it
in caustic potassa, and precipitating the boiling
hot solution by acetic acid in excess; from this,
when it is slowly cooled, cystin crystallizes in six-
sided, colourless, transparent plates. It may also
be obtained in crystals by the spontaneous evapo-
ration of its solution in ammonia; the plates then
have greater thickness, and may be considered
as short, regular, six-sided prisms. Cystin has
neither acid nor alkaline reaction. It does not
melt by heat, but ignites with a bluish green
flame and exhales a sharp acid odour, remotely
resembling that of cyanogen, but otherwise so
characteristic that cystin can be recognised by it
alone. It yields by dry distillation an offensive
oil, ammoniacal water, and a porous voluminous
coal. It is insoluble in alcohol, and almost inso-
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luble in water. It is soluble in dilute sulphuric,
nitric, phosphoric, oxalic, and chlorohydric acids;
by saturating one of these acids and evaporating
the solution at a moderate heat, it yields a saline
combination of cystin with the acid in diverging
needle-shaped crystals, with an acid taste, and
little stability, since, for instance, chlorohydric
acid evaporates from its combination with it at a
temperature of 212° F., and leaves the cystin
blackened. When boiled with nitric acid in ex-
cess, cystin is decomposed and converted into a
dark brown (not red) mass, which remains after
evaporation of the acid. Cystin.does not combine
with acetic, tartaric, or citric acid. It is soluble
in caustic potassa and soda, and their carbonates
and bicarbonates. It is also soluble in caustic
ammonia, but not in .its carbonate. Its combina-
tion with potassa and soda may be obtained in
granular crystals by evaporation, while the com-

* bination with ammonia is decomposed and leaves

the cystin pure. From its combination with acids
it is best precipitated by carbonate of ammonia,
and by acetic acid from its combination with alka-
lies.

Cystin has an uncommon composition. It con-
tains 25 per cent. of sulphur. It was first ana-
lyzed by Prout, who determined its composition
rightly in regard to carbon, hydrogen, and nitro-
gen, but overlooked the sulphur and considered the
whole loss as oxygen, in which, therefore, the sul-
phur is contained. Baudrimont then discovered
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and determined its content of sulphur. This gave
rise to a new analysis by Thaulow, under the di-
rection of Liebig, whose result I here give with
that of Prout:

Prout. Thaulow. Atoms. By Calculation.
Carbon . . 2088 . . 3001 6 ... 303
Hydrogen . 512 . . 510 6 ... 494
Nitrogen . 1185 . . 1160 1 1170
Sulphur © 5315 ° ° 2551 2 26568
Ozygen § . . . 2838 4 20647

Marchand found exactly the same quantity of
sulphur as Thaulow, and the same quantity of
nitrogen as both chemists. The calculated result
however differs from the obtained in regard to sul-
phur by more than one per cent. As long as its
capacity of saturation has not been determined by
experiments, nothing can be conjectured in regard
to the management of its elements.

Lassaigne has described a substance which he
found in the calculus of a dog and which he sup-
posed to be cystin, but its composition, as he found
it, is so different, that it can scarcely be assumed
to be cystin. He states that its solution in am-
monia yielded transparent plates by evaporation,
and its solution in lime water yielded granular
crystals. It formed syrupy combinations with
sulphuric and phosphoric acids, but compounds
crystallizihg in needles with nitric, oxalic, and
chlorohydricacids. The sulphate contained 0-896
of its weight of the substance in question; the ni-
trate 0.969; the oxalate 0-78; and the muriate 0-947.



THE URINE. 145

~

These quantities do not agree within themselves
with the capacities of the acids. Lassaigne found
its composition to be as follows: carbon, 36-2; hydro-
gen, 12-8; nitrogen, 34-0; and oxygen, 17:0. This
analysis differs so considerably from the foregoing
results, that it cannot be supposed that the sub-
stance analyzed by Lassaigne was cystin.

Calculi of cystin contain no other ingredients,
at least it has been found so with those extracted
from man. Their colour is yellowish, their sur-
face smooth and apparently crystalline, the frac-
ture exhibits an aggregation of small crystals of
resinous lustre, with rounded edges. They are
recognised by the behaviour peculiar to cystin
before the blow-pipe on platinum foil, also by their
solubility in caustic ammonia and chlorohydric
acid, and by the form of the crystals of the com-
bination remaining from the slow evaporation of
the ammoniacal solution. Since Wollaston’s ac-
count of it, cystin has been found by Marcet,
Stromeyer, Buchner, Robert, Walchner, and Tay-
lor. The latter found amongst 129 calculi in the
collection of Bartholomew’s hospital, at London,
two very large calculi of cystin, the greater of
which weighed 720 grains.

7. Phosphate of lime very seldom occurs alone,
and in neutral combination. Wollaston is the
only one who has discovered calculi of this kind.
According to his account their surface is light
brown and polished. The transverse section ex-
hibits lamina lying regularly over each other,

19
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which can easily be separated, and the calculus
divided into concentric shells. The fracture of
each layer is striated, and seems to consist of"
parallel fibres extending from the convex to the
concave side, and indicating a tendency to crys-
tallization. The phoaphate is combined with an
animal matter, which is probably the same as that
which deposites with the phosphate of lime in the
urine evacuated from the body. It chars by heat
giving an odour of burnt horn; it burns white, and
at last fuses. This latter circumstance distin-
guishes the neutral phosphate of lime from the
basic or common earthy phosphate, but it must be
ascertained that the fusibility is not caused by an
admixture of phosphate of magnesia. Its powder
dissolves much easier in nitric and chlorohydric
acids than that of calculi of earthy phosphates.

8. The double phosphate of ammonia and mag-
nesia never forms the sole ingredient of calculi,
but is not infrequently found as their chief ingre-
dient. Such calculi are almost always white, with
an uneven surface covered with small shining
crystals. Their structure is not laminated. They
feel rough to the touch, and are easily broken and
pulverized. In afew casesthese concretions have
been found hard, semi-transparent and with a
erystalline fracture. ‘They dissolve easily in acids
and precipitate again by alkali with the ordinary
characters of this salt. Caustic potassa liberates
ammonia, extracts phosphoric acid, and leaves the
magnesia undissolved. Heated on platinum foil
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they exhale ammonia, blacken on account of their
animal matter, then become gray and at last fuse
to an enamel, which has a red colour, if mixed
before fusion, with a little nitrate of cobalt.

9. Basic phosphate of lime (earthy phosphate of
lime,) with a mixture of double phosphate of am-
monia and magnesia forms, next to lithic acid, the
most ordinary material of calculi. Their forma-
tion occurs when the urine is alkaline, or at least
neutral. They are white, chalky, and earthy,
often very large, and sometimes exhibit in their
small cavities shining crystals of double phosphate
of ammonia and magnesia. They rarely have a
laminated structure. They are easily recognised
by their great fusibility before the blow-pipe,
which induced Wollaston to call them fusible cal-
culi. They blacken by heat, and exhale ammonia
before fusion. Dilute acetic acid extracts the mag-
nesian salf, leaving the greater part of the salt of
lime. They are easily soluble in chlorohydric
acid; when this solution is exactly neutralized
oxalate of ammonia precipitates the lime, and
subsequent addition of ammonia precipitates the
double phosphate of ammonia and magnesia. The
relative proportion of the two salts varies in these
concretions. As the salt of lime predominates
their fusibility diminishes to perfect infusibility.
If the salt of magnesia predominate they fuse with
difficulty but are never infusible. They some-
times contain lithate of lime, which may be ex-
tracted by caustic potassa, filtering the solution
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and supersaturating it with chlorohydric acid
which precipitates the lithic acid.

The above mentioned ingredients of urinary
calculi are also the common ingredients of urine;
others will now be considered which do not occur
in it when the body is in a healthy condition.

10. Carbonate of lime is a rare ingredient of
human calculi, but, as we will see presently, the
more common ingredient of the calculi of her-
bivorous animals. Human concretions composed
of this salt are white or gray, and sometimes
yellow, brown, or red. The carbonate of lime is
always combined with an animal matter, to which
their colour is due, and which chars by heat with
the odour of burnt bone. The formation of these
concretions requires the urine to be alkaline, and
the ordinary phosphates to be absent. They are
easily recognised by their solubility in chlorohy-
dric acid with effervescence, and by leaving caus-
tic lime when ignited by a sufficiently strong heat.

Proust found a calculus consisting only of car-
bonate of lime with a trace of lithate of lime.
Another, weighing seven ounces consisted, accord-
ing to him, of 0-8 carbonate of lime, and 0-2 basic
phosphate of lime without a trace of lithic acid.
Afterwards, concretions of this kind were found
by Cooper, Prout, Smith, and Fromherz. The
latter found by analysis 0-91 carbonate of lime;
0-03 phosphate ; 0-04 albumen and brown colour-
ing matter with a trace of oxide of iron. The nu-
cleus of the calculus consisted of a piece of quartz.
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11. Carbonate of magnesia very probably al-
ways occurs in calculi of carbonate of lime, as it
is easily overlooked when not particularly sought
for. Lindbergsen examined a calculus consisting
of : lithate of soda, 9-77; basic phosphate of lime,
3474 ; double phosphate of ammonia and magne-
sia, 38-35; carbonate of lime, 3:-14; carbonate of
magnesia, 2:55; albumen, 6-:87; water and loss,
4-58.

12. Owzalate of lime is a frequent ingredient of
calculi, especially of those obtained from children.
They generally present an unequal surface like a
mulberry, and have hence been called mulberry-cal-
culi. They have a dark, blackish-green, or brown
colour, which Marcet ascribed to blood effused on
them from time to time in consequence of the irri-
tation which their sharp, angular tubercles pro-
duce in the urinary passages. I have also had
occasion to observe that the urine became bloody
when calculi of this kind were descending from
the kidneys. Sometimes they have a light colour
and are very small, resembling hemp-seed. I
have also seen thein white and light-yellow, form-
ing a firm aggregation of sharp-edged crystals.
The dark colour does not seem to be owing to
blood, but rather to the same animal matter which
deposites from the urine with other insoluble salts
of lime. The quantity of this substance is by no
means small; I do not know that it has ever been
determined, though it might easily be done by
calculating the quantity of lime remaining after
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ignition. If a dark coloured calculus of oxalate
of lime be heated before the blow-pipe on platinum
foil, it swells up, chars, smells of burnt horn, and
after perfect ignition of the carbonaceous mass
leaves caustic lime, which slakes by the addition
of a drop of water, exhibiting a strong alkaline re-
action without dissolving. These calculi when
powdered are dissolved by digestion with chloro-
hydric acid, and the salt again deposited in small
crystals by evaporation. Caustic potassa extracts
partof the animal matter without acting on the salt,
but carbonate of potassa decomposes it, leaving a
residue of carbonate of lime. The animal matter
follows the acid, combining with the oxalate of
potassa.

It is not known how oxalic acid enters the urine
although it would be of importance to know and
avoid the circumstances which favour its forma-
tion. Itis known, however, that the frequent or
daily use of acid vegetables, such as oxalis aceto-
cella or rumex acetosa, which contain free oxalic
acid or its acid salt, causes the formation of gravel
of oxalate of lime, which ceases as soon as the use
of the vegetables is discontinued. But there are
other unknown circumstances which seem to as-
sist their formation without causmg any apparent
disturbance of the health.

13. Organic matters.—Besides the occurrence
of fibrin, albumen, casein, and mucus as ingre-
dients of most calculi, (without the possibility of
determining by chemical analysis which of them
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originally existed in a calculus,) Marcet has found
one which seemed to consist nearly altogether of
one of these substances. It had the appearance
and consistence of yellow wax. Its surface was
uneven without roughness, and its structure was
formed of radiating fibres somewhat elastic. - It
burned with the smell of horn and left a porous
coal. It was insoluble in water, alcohol, and
chlorohydric acid, but soluble in caustic potassa,
from which it could be precipitated by chlorohy-
dric acid. Nitric acid dissolved it, but with more
difficulty than lithic acid or cystin. With acetic
acid it swelled at first, and afterwards dissolved
by ebullition ; the solution gave a precipitate with
ferro-prussiate of potassa like fibrin. Marcet con-
cluded from this, that this calculus consisted of
fibrin, but its solubility in nitric acid belongs
neither to fibrin nor albumen.

Morin found by analysis of a calculus extracted
from a man sixty-one years of age, an organic mat-
ter in combination with phosphate of lime. In the
nucleus of the calculus it amounted only to ten
per cent.; in the second layer to eighteen ; and in
the third, it amounted to seventy per cent. of the
weight of the calculus. Alcohol extracted some
fatty matter. It was slightly soluble in acetic
acid, but more so in nitric acid. In caustic po-
tassa it swelled up, became slimy, and part of it
dissolved. In this case as in that of Marcet, the
animal matters had all the properties of hardened
mucus. From what I have said in another part
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of this work, it may be seen that it has the che-
mical properties of protein substances with the
characteristic difference of dissolving in nitric
acid. Scharling has examined a calculus from
the museum at Copenhagen, which weighed 2565
grains, and was extracted from the bladder of a
man after death. It had a fibrous texture which
it retained by moistening with water when rub-
bed in a mortar, although it was brittle and easily
pulverized when dry. Ether and alcohol ex-
tracted fat; potassa dissolved a protein substance
insoluble in nitric acid. It seemed to be composed
of 55:36 per cent. of fibrin or albumen, and 44-64
per cent. of earthy phosphate of lime.

Several chemists have also found that by treat-
ing the powder of dry calculi with ether or alco-
hol, small quantities of fat were extracted from
human concretion, and both fat and resinous mat-
ter from calculi of other animals ; these substances
were probably altered vegetable matters derived
from the food and on their way to be evacuated
with the urine.

14. Silica.—This substance must be mentioned
as the rarest ingredient of calculi, since Fourcroy
and Vauquelin found it in only two specimens out
of six hundred. In one of them they found only
a small quantity of silica; the other had a nucleus
resembling a mulberry calculus, and consisted of
0-66 silica, and 0-34 animal matter. By burning
away the latter, the silica remained, recognisable
by its chemical properties. A third instance is
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recorded by Venables, who found silica in the
gravel of a woman.

Calculi have been divided into different classes
and orders according to their formation from one
ingredient, or from several intimately mixed, or
from several alternating layers of different compo-
sition. But since such mixtures or alternating
layers do not depend on permanent causes, but are
varied in numerous ways according to incidental
circumstances, such as the general state of health
of the individual, his manner of living, diet, and
use of medicine, I pass over such divisions and
merely remark that mixtures of several substances
and alternations of differently composed layers in
one and the same calculus very often occur.

English physicians who have had the opportu-
nity of seeing many large collections of urinary
concretions, have endeavoured to ascertain their
relative frequency of ocourrence. It appears that
calculi composed of lithic acid are the most com-
mon in England. Then the fusible calculi, espe-
cially if those cases are added in which one of the
earthy salts occurs alone or in prevailing quanti-
ty; then such as consist of alternating layers of
lithic acid, phosphate and oxalate of lime. They
found, for example, amongst a thousand ocalouli,

372 composed of lithic acid-alone, or with a

small admixture of lithate of ammonia, and
oxalate, or phosphate of lime;

253 composed of earthy phosphates (fusible

calculi ;)
20
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233 composed of alternating layers of lithic
acid, oxalate of lime, and earthy phos-
phates;

142 composed of oxalate of lime.

The more rarely occurring calculi of carbo-
nate of lime, cystin, and silica, cannot enter into
such a ocalculation. The relative proportions,
however, vary in different countries according to
differences in climate, food, occupations, and cus-
toms. Rapp, for instance, found in Wirtemberg,
amongst eighty-one calculi, twenty-two eomposed
of oxalate of lime alone, and thirty-four in which
this salt was mixed with other substances, (i. e.
fifty-six containing oxalate of lime ;) enly seven of
lithic acid alone, and nine of lithic acid mixed
with earthy phosphates ; seven fusible calculi, one
of lithate of ammonia, and one of earthy phos-
phates with 13 per cent. of carbonate of lime.

Not only man, but the lower classes of animals
also suffer from calculi. The ingredients which
are not ordinarily found in their urine, or only in
small quantities, are often the cause of their cal-
culi, as, for instance, lithic acid in the carnivorous
and earthy phosphates in the herbivorous animals;
though carbonate of lime is the most common ma-
terial in the concretions of the latter.

Lithic acid, phosphate of lime, double phos-
phate of ammonia and magnesia, oxalate of lime,
cystin, and mucus constitute the chief ingredients
of the calculi of dogs. Lassaigne analyzed a cal-
culus composed according to him of cystin; the

—"
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specific gravity was 1-577, and it contained 975
per cent. of cystin, and 2:5 per cent. of phosphate
and oxalate of lime. I refer to what has already
been said under cystin to the doubt expressed
whether this substance was in reality cystin.

Calculi from horses consist of carbonate of lime
and magnesia, phosphate of lime, double phos-
phate of ammonia and magnesia, and fat; Bucholz
found in such a calculus from a horse, 094 of a
resinous, brownish green matter, soluble in six
times its weight of alcohol, but insoluble in ether,
water, and chlorohydric acid. Treated with a
concentrated lye of potash, it combined with it, and
was increased by 04 of its weight. The resinate
of potassa thus formed was insoluble in the lye of
potash, but perfectly soluble in pure water. It
was easily dissolved by dilute caustic ammonia,
and precipitated by chlorohydric acid. The so-
lution in alcohol became turbid by water, of a dark
green colour by chloride of iron, and precipitated
in large flocculi by a solution of glue.

Calculi ‘from oxen, sheep, swine, and rabbits,
consist of carbonates and phosphate of lime and
magnesia, and of double phosphate of ammonia
and magnesia. Wurzer analyzed a caloulus from
the urinary organs of an ox that had died in con-
sequence of it. It contained carbonate of lime,
36:8; phosphate of lime, 6-2; oxide of iron, 1'8;
silica, 38-2; animal matter, 13-8; water and loss,
3:2; whence it may be seen that calculi of silica
occur also in animals.
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According to Angelini a calculus from a pig
gave a garnet red colour to alcohol.  After evapo-
ration, and washing the residue with water, ether
extracted a red matter, leaving a greasy mass
which was not saponified by caustic potassa, or at
least with difficulty, but which melted in boiling
water. The red matter extracted by ether re-
sembled a rezin, and was soluble in alcohol, fixed
and volatile oils. It dissolved in caustic potassa
with a yellow colour, and in its carbonate with a
green colour. Great excess of alkali prevented
the solution of the combination. From the alka-
line solution it was precipitated by sulphuric and
nitric acids, which restored the red colour, and
redissolved the precipitate when added in excess.
The precipitate combined with chlorohydric acid
forming a scaly mass, from which the acid could
be washed by water, which also restored the red
colour. By heat it generated red fumes and ex-
ploded(?)

According to Morand, rats are so frequently af-
fected with calculi that it is rare to meet with one
whose kidneys do not contain them. Their cal-
culi consist of oxalate, phosphate, and carbonate of
lime.

Fish also are not exempt from calculi. They
occur not unfrequently in the Huso, (Acipenser
Huso) and the Sturio (A. Sturio,) especially in
the oldest and largest, in whose urinary organs
calculi of considerable size and from } to % lb.
weight, have been found. They are most fre-
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quently found in the Huso taken at fisheries on
the Caspian sea, and more particularly near Astra-
chan. They are generally flattened, with une-
qual depressions; exteriorly they are of a dirty
yellowish colour, and they have considerable hard-
ness and weight. . According to Klaproth their
specific gravity varies from 2243 to 2:265. They
are very firm and brittle, and their fracture exhi-
bits a concentric, radiating, crystalline structure,
strongly resembling the broken surface of a stalac-
tite of lime. Transverse scales are also observed.
In their interior they are almost colourless. Klap-
roth examined one of more than seven ounces in
weight. Before the blow-pipe it first burned gray
and then white, with the smell of burning animal
matter, and then fused into a white enamel. It
dissolved without effervescence in nitric acid.
The analysis gave: phosphate of lime, 71-5; sul-
phate of lime, 0-5; albumen, 2:0; and water, 24-0.

As the formation of calculi in the urinary organs
i8, in general, a consequence of an abnormal che-
mical composition of the urine, and as this may
be altered by the use of substances which become
accidental ingredients of the urine, the cure for-
merly attempted consisted in an endeavour to re-
move the cause of their formation. This succeeds
when the calculi consist of lithic acid, since the
use of alkaline carbonates or of the neutral salts of
potassa and soda with vegetable acids, renders the
urine alkaline and retains the lithic acid in solu-
tion. By this treatment ealculi and gravel formed
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in the kidneys are detached and removed even
when they are composed of oxalate of lime and
earthy phosphates. But when the urine is alka-
line and deposites these last mentioned substances
nothing can be effected by the use of mineral acids
since they do not make the urine acid. Oxalic,
citric, and tartaric acids are certainly capable of
producing this effect, but on the other hand they
easily produce concretions from their salts with
lime.

The case, however, is altered when a calculus
has been already formed. The urine of such pa-
tients, even in its healthy state, deposites a portion
of its sediment on the calculus in the bladder, and
the remedies employed often produce no other
effect than an alternation of differently composed
layers and an increase in the size of the calculus,
although perhaps its growth may occasionally be
retarded. If renal concretions may sometimes be
cured by remedies selected on chemical principles,
.vesical calculi can only be remedied by removal,
and the sooner this is done the better it is for the
patient. It has been proposed to dissolve it, but
this would make it necessary to ascertain the com-
position of the calculus while it is still in the blad-
der. This can only be done approximately, by
presuming it to consist of lithic acid or oxalate of
lime when the urine is acid, and of earthy phos-
phates when it is alkaline or neutral. The best
injection is a tepid solution of one part of carbonate
of potassa with from 90 to 100 parts of water
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mixed with a little mucilage, as it acts on all kinds
of calculi.. Caustic potassa acts too severely on
the bladder and urethra. A solution of borax may
also be used for calculi of lithic acid. The solu-
tion should be retained in the bladder as long as
possible, and examined after evacuation, to ascer-
tain whether any thing has been dissolved, but
the ingredients of the urine which has been se-
creted in the mean time, should be taken into the
account. It is very probable that chlorohydric
acid diluted with a large quantity of mucilage
would dissolve calculi of earthy phosphate of lime
and cystine. Experiments made for -dissolving
calculi have not proved so successful as was ex-
pected; but I am fully convinced that they have
not been repeated sufficiently often to ascertain
and avoid such accidental circumstances as cannot
be foreseen and which might impede their success.
Dumas and Prevost have made successful experi-
ments on dogs of decomposing calculi of earthy
phosphates by introducing the insulated con-
ductors of a voltaic column into the bladder,
placing them in contact with the calculus, and
passing an electric current through it. When
the conductors were combined with the poles of a
powerful voltaic series, the ingredients of the cal-
culi were separated, but combined again in the
urine and were evacuated as precipitate.

The surest way however of getting rid of cal-
culi is by resorting to mechanical means, such as
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lithotomy, or lithotrity. These are not to be con-
sidered here.

Ezxamination of the Urine.

The examination of the urine is highly impor-
tant to physicians. Itis made partly by the im-
mediate application of tests to the urine and partly
by evaporation. The former is of more impor-
tance to physicians, since they frequently lack
either time or the special chemical knowledge
necessary for the examination by evaporation. It
is to be regretted that we know so few tests appli-
cable to this purpose, and therefore the discovery
of others will be very valuable.

Nitric acid is used to discover the presence of
(a.) Lithic acid. A few drachms of the test should
be added to half a pound of the urine, which
should then be allowed to stand in a glass vessel
for twelve hours; on the removal of the liquid, if
lithic acid be present, the inside of the vessel will
be found covered with a grayish white coating, or
with small reddish brown crystals. (b.) Albumen
is known to be present when nitric acid causes a
white or grayish white flocculent precipitate,
which when washed is soluble in caustic potassa
and not precipitated from this solution by acetic
acid. (c.) The colouring matter of the bile is pre-
sent when the urine, mixed with an equal volume
of nitric acid, becomes at first greenish, then dark
green, then pink, and afterwards brown. But
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these changes cannot be perceived when there is
only a very small quantity of the colouring matter
present. In partial obstructions of the liver, when
the bile enters the blood through the absorbents
of the obstructed part, the bilious matter may be
detected in the urine even before the disease is
indicated by discolouration of the skin or scle-
rotic. But for this purpose it is necessary to
evaporate the urine and treat it with anhydrous
alcohol ; the extract obtained by evaporating the
alcohol is to be mixed with nitric acid, when it
will show distinctly the reaction of bilious matter,
since the greater part of the colouring matter of
the urine has been removed. (d.) Urea is some-
times in excess, sometimes deficient, sometimes
entirely wanting in the urine. It is important to
physicians to be able to distinguish these cases.
According to Prout, the urine sometimes may
contain so much urea as to afford crystals of the
nitrate, without previous evaporation, after the
lapse of a few hours from the time of adding nitric
acid to it in excess; he states that this is the case
when the specific gravity is as high as 1:025 and
1030, without the existence of diabetes. Accord-
ing to my own experiments, urine of 1-03 sp. gr.
evaporated at 175° F. to three-fourths of its ori-
ginal volume, and mixed with equal portions of
nitric acid of 1:25 sp. gr. deposited at 60° F. no
nitrate of urea; evaporated to half its volume it
yielded a few crystals only at the end of five or
six hours; evaporated to one-third of its volume
21
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the liquid became filled with crystalline scales,
and when only one-fourth of the original volume
remained, it became a solid mass of crystals at the
end of a few hours. The best method of perform-
ing this test is the following. A glass cylinder
with a height double the diameter, such as a tum-

bler, should be graduated on the outside in frac--

tions of its own volume. The urine is to be
evaporated in this in a water-bath; at certain
points of the evaporation a few drops are to be re-
moved and mixed with an equal number of drops
of nitric acid of 125 sp. gr. in a test tube four
inches high, and should then stand for six hours.
This test cannot be performed on a watch glass,
because the evaporation during the experiment
will be very considerable, and will cause the de-
position of crystals. It is also to be observed that
comparative tests are to be made at the same tem-
perature, as a liquid will often give crystals at
32° F. which would not deposite any at 60° F.
Ammonia precipitates the earthy phosphates
dissolved in the free acids of the urine; it may
sometimes be important to ascertain their relative
quantity. Ammonia is also used for determining
the relative acidity of the urine. For this pur-
pose a dilute solution is employed of known
strength, ascertained by saturating it with chloro-
hydric acid and weighing the sal-ammoniac ob-
tained by evaporation. A certain volume of urine
is to be mixed with an infusion of litmus, in which
the excess of alkali has been saturated with acetic



THE URINE. 163

acid until it has become distinetly red ; the am-
monia is then added by drops from a graduated
measuring tube until the blue colour is restored.
The liquid must be allowed to settle between the
last additions, on account of the precipitate which
is produced. The quantity of ammonia employed
affords a measure of the acidity of the urine.

Lime water will detect the presence of soluble
phosphates by precipitating phosphate of lime.
Human urine should be previously saturated with
ammonia free from carbonic acid, and filtered, in
order to remove the earthy phosphates dissolved
in the free acids. Urine of the lower animals
should first be saturated with chlorohydric acid,
and gently heated before the addition of lime wa-
ter, in order to remove the carbonic acid.

Ozalate of ammonia precipitates the lime of the
urine, especially on the application of moderate
heat. The subsequent addition of ammonia pre-
cipitates the double phosphate of ammonia and
magnesia. If ammonia produce no precipitate,
a solution of phosphate of soda should be added
to ascertain whether the want of precipitate is
owing to the absence of magnesia or of phos-
phoric acid. .

Chloride of bartum, or better, Acetate of baryta
will discover the presence of sulphates. When
the urine is neutral or alkaline it should be acidu-
lated with acetic acid before the test is added.

Neutral acetate of lead, after the separation of
the previous precipitate by filtration, detects the
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presence of phosphoric acid, which precipitates as
basic phosphate of lead. For the effectual removal
of chloride of lead the precipitate must be washed
with boiling water and fused before the blow-
pipe.

Solution of alum will produce a cloudiness in
urine when it eontains albumen or fibrin.

Solution of perchloride of mercury produces no
change in urine containing a free acid if no albu-
men or casein be present; but it will detect even
small quantities of these substances. From a
neutral urine it precipitates several of the common
ingredients of urine.

Nitrate of silver precipitates chloride of silver
and phosphate of silver. The latter is dissolved
by nitric acid.

Tannic acid, especially as an infusion of galls,
precipitates at least two of the ingredients of urine :
mucus in solution and the extractive matter which
is precipitated by neutral acetate of lead. In
healthy urine the precipitate is very inconsidera-
ble, at most from 0:002 to 0-003 of the weight of
the urine; and it is seen distinctly only after some
time has elapsed from adding the test. A copious
precipitate indicates the presence of albumen.

Litmus paper—The blue litmus paper is used
to detect acidity, the red, alkalinity. It must be
remembered that a blue litmus paper dipped in
urine, without immediate reaction, becomes red
on drying from the ammoniacal salts of the urine.

Ferment is used to discover the presence of
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sugar by the fermentation it induces when the
latter substance exists in the urine. The quan-
tity of carbonic acid generated and collected over
mercury, or if this cannot be done, the gas passed
through basic acetate of lead and precipitated as
carbonate of lead will afford, when compared with
the quantity of urine employed, a relative scale of
the quantity of sugar in the urine. :

- Some general rules for the quantitive analysis of
the urtne.—The quantitive analysis of this liquid
is very difficult. It is impossible to determine all
the ingredients from one portion, and the urine of
the same individual never remains the same, at
least it is certainly variable in its amount of water.
It must therefore suffice, when the question re-
gards the amount, to find the quantity of sub-
stances in portions of the urine given at different
times ; for this reason an accurate result can never
be obtained. This analytical examination, how-
ever, is seldom required except for the determina-
tion of certain ingredients without reference to the
rest. )

a. The specific gravity of the urine is first as-
certained, which gives an idea of its concentration.
The spontaneous sediment is then separated by
filtration on a weighed filter, and washed, dried,
and weighed. It is either mucus, in which case
its weight is inconsiderable, or it consists of a red,
ochrey or gray powder. It is to be boiled with
alcohol, which dissolves the red colouring matter
and lithate of ammonia, which may afterwards be
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separated, although incompletely by water. If
the sediment be yellow it is extracted by acetic
acid, which dissolves the yellow colouring matter.
Caustic potassa then dissolves lithate of potassa,
leaving phosphate of lime, or silica, or a mixture
of both.  The lithic acid is obtained by precipi-
tating the alkaline solution with acetic acid, and
the subsequent addition of ferro-prussiate of po-
tassa to the acid solution after it has been filtered,
precipitates the mucus only slightly increased in
weight by the cyanogen and iron.

b. To the filtered urine caustic ammonia is to
be added in slight excess. The precipitate should
be filtered, washed, and weighed. The animal
matters are to be burned away, the residuum
again weighed, and the phosphates of lime and
magnesia separated from one another by the ordi-
nary methods.

c. The filtered urine and the wash water are
evaporated in a water-bath as far as possible, and
the residue weighed, which can best be done in
the evaporating capsule. It is then treated with
aloohol of 0-833 as long as any of it is dissolved;
the remaider should be dried in a water-bath and
weighed, by which the weight of the soluble mat-
ter is obtained. The alcohol should be distilled,
the remainder dried in a water-bath as long as it
gives out moisture and then treated with anhy-
drous alcohol. It is important to remove all the
water, otherwise the alcohol solution will contain
salts of potassa and soda; it is also necessary that
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the remainder be perfectly washed with warm
anhydrous alcohol before it is dried and weighed.
The anhydrous alcohol should not be removed
from the insoluble matters until it has been cooled
down to 32° F.

d. The anhydrous alcohol now contains urea,
sugar, the peculiar extractive matter, Jactic acid,
lactate and chloride of ammonium, together with
fat and the acid matter soluble in ether. The al-
cohol is now to be perfectly distilled away in a
water-bath and the residue treated with warm
ether as long as fresh portions of it dissolve any
thing. The etherial solution is to be distilled and
the residue weighed. It may contain saponified
fat and small quantities of lactate of lime and am-
monia. I refer here to what I have already said
on the organic constituents of the urine.

The mass treated with ether is to be dissolved
in a small portion of water, warmed to 104° F., and
mixed with oxalic acid, free from potassa, as long as
a new addition of the acid is dissolved. On cool-
ing the solution deposites brown crystals of oxa-
late of urea, which are to be drained in a funnel
and washed with a little water. This water
should be evaporated with the mother-water for a
new crystallization. Should the mother-water
have lost the strong acid taste, it must be warmed
and more oxalic acid dissolved in it. As soon as
it becomes viscid by evaporation and is still sour,
it is to be drained from the crystals, which should
then be laid on folds of bibulous paper, and pressed.
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The crystals are to be dissolved in water, mixed
with carbonate of lime and the solution of urea
thus obtained, evaporated in a water-bath to dry-
ness, and weighed. It should now be dissolved in
boiling anhydrous alcohol, and if any matter re-
main undissolved, its weight must be deducted
from the weight of the urea.. It may be oxalate
of ammonia, and, from some inaccuracy in the
analysis, oxalate of potassa, both of which retain
some urea. '

The paper in which the crystals were pressed
is now to be washed with water, which, after
having been somewhat concentrated by evapora-
tion, is to be added to the mother-water. This is
then saturated with carbonate of lime, the neutral
solution filtered, mixed with the wash-waters from
the oxalate of lime, evaporated in a water-bath to
dryness and the residue weighed. This contains
the extract of urine soluble in anhydrous alcohol,
chloride of ammonium, lactate of ammonia with a
little lactate of lime. The latter remains in com-
bination with a portion of extract insoluble in
anhydrous alcohol ; it is to be dried and weighed.
Afterwards it should be dissolved in water, pre-
cipitated by oxalate of ammonia, and the precipi-
tate, made caustic by ignition, corresponds to an
equivalent of ammonia which was in combination
with the oxalic acid. The solution in anhydrous
alcohol should be evaporated, mixed with water,
and precipitated by nitrate of silver. This pre-
cipitate is now to be washed with water which
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has been acidulated with nitric acid; and the
silver reduced from it by iron or zinc with addi-
tion of a little chlorohydric acid ; from the weight
of the reduced silver, the weight of the chloride
of ammonium is reckoned. Nothing can be com-
puted from the weight of the dry chloride of silver,
since it contains much extractive matter. Be-
sides the separately obtained weights of the chlo-
ride of ammonium, urea, and lactate of ammonia,
there is still wanting that of a mixture of extract
soluble in alcohol, and lactate of ammonia with a
small quantity of lime, which cannot be any
farther separated, but wherein the extract forms
the principal mass.

If the urine contains sugar, it is separated in
the manner already mentioned, by mixing the ex-
tract obtained by alcohol of 0:833 with basic ace-
tate of lead as long as it yields any precipitate.
This is to be filtered and washed; the liquid,
freed from lead by sulphuretted hydrogen, is to
be evaporated to a syrupy consistence, and put in
a cool place for crystallization ; after which it is
to be dried #n vacuo over sulphuric acid and the
residuum treated with anhydrous alcohol, which
does not dissolve the sugar, or at least only a small
quantity of it. Formerly it was proposed to esti-
mate the quantity of sugar, from the carbonic acid
generated by fermentation from a certain quantity
of urine; but Liebig has shown that when the
urine also contains urea it will be decomposed,
and when the last portion of carbonic acid is ex-

R2 -
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pelled from the liquid, it is followed by carbonate
of ammonia ; on which account the result is much
less accurate than the approximate result obtained
by the direct separation of the sugar.

e. The portion of extract, obtained by alcohol
of 0-833, which is insoluble in anhydrous alcohol,
(c.) is to be incinerated. The residuum contains
chloride of potassium, chloride of sodium, and
carbonate of soda; the latter is derived from the
lactate of soda. They are separated by ordinary
methods, and their weight, after the deduction of
that of carbonic acid, shows how much lactic acid
and extractive matter have been destroyed by the
incineration.

J- We come now to the portion of urine which
was altogether insoluble in alcohol of 0-833. (c.)
After its weight has been ascertained it is to be
dissolved in water, filtered from the insoluble mat-
ters, acidulated with acetic acid and precipitated
by acetate of baryta. The precipitate is to be
dried in a water-bath, completely calcined and
weighed. The loss by incineration shows the
quantity of animal matter combined with it. The
residue from the incineration is sulphate of baryta,
from which the quantity of sulphuric acid may be
computed. After the solution has been precipi-
tated by acetate of baryta, it should be mixed with
ammonia until it has an alkaline reaction, and
then precipitated by acetate of baryta. The pre-
cipitate is sub-sesquiphosphate- of baryta. It is
to be washed, dried in a water-bath, and weighed.
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By calcination and weighing, the weight of ani-
mal matter is obtained; and the calcined phos-
phates are then converted into sulphates, from
which the quantity of phosphoric acid is com-
puted. The solution precipitated by acetate of
baryta is to be neutralized as accurately as pos-
sible by acetic acid, and precipitated by neutral
acetate of lead. The precipitate is to be treated
with sulphuretted hydrogen, and this solution
evaporated to dryness and weighed. It gives
the weight of the animal matter in the urine,
which is principally precipitated by an infusion
of galls.

& The remaining solution is precipitated by
basic acetate of lead. The washed precipitate is
to be treated with sulphuretted hydrogen, the ex-
-cess of the latter expelled, the free acid of the
solution saturated with carbonate of ammonia,
evaporated to dryness, and the ammoniacal salt
extracted by alcohol of 0-833. The remainder
should be weighed.. The alcoholic solution is to
be evaporated, redissolved in water, and precipi-
tated by nitrate of silver. The precipitate is to
be fused, when it will correspond to an equivalent
of chloride of sodium, which the alcohol could not
-extract from the remainder of the urine.

h. The solution precipitated by basic acetate of
lead is to be treated with sulphuretted hydrogen,
the solution evaporated to perfect dryness and the
acetates extracted by anhydrous alcohol. That
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which remains undissolved is to be dried and
weighed, (see page 93.)

1. The solution in alcohol is to be evaporated,
the salts calcined, the remaining bases dissolved
in water, saturated with chlorohydric acid, weighed
and separated into potassa and soda by chloride of
platinum. The extent of the insufficiency of these
to saturate the ascertained quantities of phosphoric
and sulphuric acid shows how much phosphoric
acid was combined with ammonia, for the most
part in the form of bxphosphate

k. The insoluble from f; is lithic acid, mlxed
with a small quantity of lithate of ammonia, mucus
of the bladder, and silica. It is to be treated with
dilute caustic potassa, which dissolves the two
former, and which may be separated by the me-
thod already spoken of in the analysis of the sedi-
ments. The remaining silica is gray, it exhales
an ammoniacal odour in burning, and should
therefore be weighed both before and after the
calculation. It must be tested by chlorohydric
acid for the presence of phosphate of lime.

" This should be the way of proceeding with the
analysis of the urine. Perhaps the time may
come when it will seem to be very imperfect.

Ezxamination of urinary concretions.—The cal-
culus is to be sawn in two, in order to separate
the strata differing in appearance. Tests by the
blow-pipe, on charcoal or platinum foil, show, in
accordauce with the already mentioned reactions
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of the ingredients of calculi, what is to be expected.
In order to save the reader who wishes to use the
blow-pipe for such exawinations, the trouble of
colleoting the reactions from the previous details,
I will state all that is known of the behaviour of
calculi before the blow-pipe.

‘1. Calculi of lithic acid —Heated by themselves
on charcoal or platinum foil they char and fume,
exhaling animal odour; in the outer flame they
continually diminish in size. After awhile they
burn with increased lustre and when removed from
the flame, continue ignited, leaving, finally, a very
slight trace of a strongly alkaline white ash.

Very often the calculi consist of a mixture of
lithic acid with earthy phosphates; when this is
the case they are charred and burned, but leave a
considerable residue, which is not alkaline, nor
soluble in water. Treated with nitric acid and
afterwards with ammonia they give the bright red
colour which indicates the presence of lithic acid.
The remaining ash is either phosphate of lime or
phosphate of magnesia, or a mixture of both.

2. Calculi of lithate of soda.—This rare ingre-
dient of calculi is oftener found in the concretions
of the joints of gouty persons. When heated alone
on charcoal they blacken and exhale an empyreu-
matic animal odour, leaving a gray, strongly alka-
line residue convertible into glass by adding a
little silex. If the calculus contains earthy salts,
as it usually does, the glass becomes white or gray
and opaque.
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3. Calculi of lithate of ammonia before the
blow-pipe, behave like those of lithic acid. A
drop of caustic potassa will cause them to exhale
when gently heated, a strong ammoniacal odour.
Care should be taken not to be misled by a slight
lye-like ammoniacal odour, which almost all ani-
mal matters yield with potassa. These calculi
often contain some lithate of soda.

4. Caleuli of phosphate of lime heated alone on
charcoal, blacken, exhale an empyreumatic animal
odour, and at last burn white, but do not melt.
Otherwise they behave like ordinary phosphate
of lime.

The proof that they are not silica is the fact of
their swelling up with soda without being con-
verted into glass, and moreover -when they are
dissolved in boracic acid and melted with iron
they give a regulus of phosphuret of iron.

5. Calculi of phosphate of ammonia and mag-
nesia when heated alone on platinum foil, smell
strongly of hartshorn, blacken, swell, and after-
wards burn by increased heat to a grayish white
‘mass. They easily fuse to a grayish white,
.enamel-like globule.

They dissolve into a transparent glass with bo-
rax and salt of phosphorus, but when much of
these substances is added, the glass becomes milk-
white on cooling. '

With soda they fuse into a white swollen slag,
which remains infusible on the addition of more
soda.
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With boracic acid and iron they easily yield a
regulus of phosphate of iron.

With nitrate of cobalt they give a dark red
glass.

6. Caleuli of a mizture of phosphate of lime
and magnesia, or fusible calculi.—These may be
recognised by their giving only a slight ammo-
niacal odour, which is chiefly derived from de-
struction of animal matter. They fuse more easily
than any other calculi to an enamelled globule,
which does not become red, but of a deep brown
colour, with nitrate of cobalt.

7. Calculi of oxalate of lime or mulberry calculi.—
When they are heated alone they sometimes ex-
hale a urinous or animal odour on the first appli-
cation of heat. The more crystalline become
duller and lighter in colour. After gentle ignition
they effervesce with a drop of nitric acid, and after
a stronger ignition on charcoal they leave behind
caustic lime which gives an alkaline reaction with
reddened litmus paper, and ordinarily slackens to
a powder when moistened with water. The latter
does not occur when the calculus contains also
phosphate of lime.

8. Calculi containing silica on burning leave a
gray, infusible, sometimes slaggish ash, which,
mixed with a little soda, slowly dissolves with
effervescence, to a more or less transparent glass-
globule.

9. Calculi of cystic oxide behave before the
blow-pipe almost in the same way as those of
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lithic acid. They readily take fire and burn with
a bluish gray flame, exhaling at the same time a
peculiar odour somewhat resembling that of cya-
nogen. They leave an ash, which is not alkaline,
and which fuses to a gray-white mass when ex-
posed to a good fire. They differ from lithic acid
calculi as well by their peculiar odour when burned
as by not giving a red colour with nitric acid.
For special analysis the calculus is to be pow-
dered, dried, and weighed. It is then treated
with ether, which extracts the fatty and resinous
matters for separate examination. The powder
is then boiled with alcohol and examination made
of the substances it has extracted. If the calcu-
lus is known to consist chiefly of lithic acid, it is
to be repeatedly boiled with water. The solution
in water may consist of lithates of potassa, am-
monia, lime, and magnesia, with a small quantity
of phosphates from the urine and animal matters.
By evaporation nearly to dryness the lithates
separate; they may be decomposed by chlorohy-
dric acid and their bases determined. That which
the water would not dissolve should be dissolved
in dilute caustic potassa; aund what this leaves
undissolved should be tested for phosphate of
lime, magnesia, oxalate of lime, and silica.
. The solution in potassa is precipitated by acetic
acid in great excess; the precipitate, when washed
and dried, is lithic acid. The solution is evapo-
rated in a water-bath till it loses the smell of
acetic acid, and then dissolved in water, which
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leaves albumen, mucus, &c., undissolved. The
solution in water should be tested for animal mat-
ters by infusion of galls, chloride of mercury,
chloride of tin, and other tests of this kind.

If it has been ascertained that the calculus con-
tains chiefly phosphate of lime, it is to be treated
with ether, alcohol, and boiling water, and after-
wards dissolved in chlorohydric acid; the solution
is mixed with ammonia till a precipitate begins to
appear, and then mixed with a solution of oxalate
of ammonia as long as oxalate of lime is precipi-
tated. The solution is then filtered and pre-
cipitated by caustic ammonia; the precipitate is
double phosphate of ammonia and magnesia. The
remaining solution and the precipitate are both to
be tested for animal matters.

If the calculus contains oxalate of lime, it is
treated, after previous extraction by ether, alcohol,
and water, with caustic potassa for the purpose of
dissolving the lithic acid and animal matters which
are to be farther examined. The powder is then
divided in two portions, one of which is calcined,
the residuum dissolved in chlorohydric acid, the
carbonic acid expelled by ebullition, and ammonia
added to discover whether it precipitates any
earthy phosphates, which are then to be ex-
amined. The other portion of the powdered cal-
culus should be digested with very dilute sul-
phuric acid, and the solution evaporated. Should
it yield a sour syrup it contains either phosphoric,
tartaric or citric acid. The two latter have not

23
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yet been discovered, but their presence is not im-
possible.* It must be ascertained which of them
it is. :

Calculi of double phosphate of ammonia and
magnesia should be treated as calculi of earthy
phosphates.

Calculi of cystic oxide are dissolved in caustic
ammonia after being treated with ether, alcohol,
and water. If any of it remains undissolved in
the ammonia it is to be examined. The solution
is evaporated and yields to the last drop crystals
of cystic oxide. '

Of course no rules can be prescribed for ana-
lysis in cases where the calculi consist of very
uncommon substances.

Urine is employed for several technical pur-
poses. It is chiefly used after previous putrefac-
tion, whereby the urea is converted into carbonate
of ammonia, for the manufacture of sal-ammoniac,
for stamping of cloth, and for preparing or dis-
solving different colours in dying. Urine of cattle
is used to moisten saltpetre-earth in nitre manu-
factories; the nitrogen is gradually converted into
nitric acid, which unites with the bases in the

* I once had an opportunity of observing that a diabetic urine
which passed spontaneously into an active vinous fermentation, de-
posited a copious sediment consisting of shining, colourless crystals of
pure tartrate of lime. The patient, who died shortly afterwards, is
not known to have taken any substance containing tartaric acid; it is
therefore conjectured that in this case the tartaric acid was formed
either in the kidneys or by the fermentation.—WdonLER.
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saltpetre-earth. Finally, the urine is used as one
of the best manures for agriculture. Several of
the wandering tribes in America are said to eva-
porate the urine and burn it, for the purpose of
obtaining common salt, which they cannot pro-
cure in any other way.

FINIS.
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The Publishers wish it to be particularlf understood that this work not
only embraces all the subjects properly belonging to '

PRAGTIGAL MEDIGINE,

but includes all the diseases and treatment: of

'WOMEN AND CHILDREN,

as well as all of ,f)ariicular importance on

"MATERIA MEDICA, THERAPEUTICS,

AND

MEDICAL JURISPRUDENCE,

Thuys presenting important claims on the profession from the greater
extent of subjects embraced in this than in other works on the mere
Practice of Medicine ; while, notwithstanding its BEALA UTIF UL
EXECUTION, its REMARKABL%: CHEAPNESS places it
within the reach of all. ) T



————

LEA & "LANCHARD'S PUBLICATIONS.

~N-

Cyclopzdia qf Practical Medicine, continued.

The Publishers present a few of the notices which the work has received

from the press in this country and in
¢ We rejoice that this work is to be placed within
the reach of the profession in this country, it being

unquestionably one of very great value to the practi- -

tioner. This estimate of it has not been formed from
a hasty examination, but after an intimate acquaint-
anee derived from frequent consuliatiog of it during
the past nineor ten years. The ediiors'are practiiion-
ers of established reputation, and the list gf contribu-
tors embraces many of the most eminent professors
and teachers of London, Edinburgh, Dublin and Glas-
gow. It is, ludeed, ¢he great merit of this werk that
the principal artictes have been furnished by practi-
tioners who ha¥e net only devined espetix stiention
to the diseases about which they have wriwten, but
have also enjoyed opporiuniiies for an extensive prac-
tical acquaintdhce with them, ahd whose reputation
carries the of their petency justly, to
appreciate the opinions of others; while iL stampa their
owan doctrines with high and just authority.”—Ameri-
ean Medical Journal, ' AT

“Do young physicians generally kiow what a ‘trea-
sure is offered to them in Dr. Dunglison’s revised edi-
tion? Without wishing to be thought imporiunate, we
cannot very well refrain from urging upon them the
claims of this highly meritoriqus nndertaking.”’—Bos}
ton Medieal and Surgical Journal, .

%1t has been to us, beth as learner and teacher, a
work for ready and frequent reference, one in which
modern English medicine is exhibited in the most
advantageous light, and with adaptations to various
tastes apd expectatians.’—Médical Ezdminer.

“Such a work as this has long been wanting in this
counury. British medicine ought to have set itself
forth in this way much sooner. We have often won-
dered that the medical profession and the enterprising
poblishers of Grea. Rripini ‘did nog, long ere this,
enter upon such an underjaking as a Cyclopedia of
Praciical Medicine.”—Lendon Medical Gazette.

1t is what it claims to be, a Cyclopegdia, in which
Pracucaf Medicing is pdsied up to the present day,
and as such consiitutes a siorehouse of medical know-

Jélige upon . which the studént and practitioner may

draw with equal advantage.”— The Western Journal
& Neédicine aird Surgery. . .

“The Cyclopedia of Practical Medicine, a work

ch does honour. to our country, and to which one

is proud 10 see the names nf'oo many provincial phy-
sllions avached.””—Dr, Hastings' Addreps 4p Pro-
wincial Medical and Surgicai Asociation.
. %0f the madical publicastons.of the pawt year, one
may be more particularly noticed, as partaking, from
139 ex3ent ahd, the pumber of contributors, somewhat
of the nature of a nativnal undertaking, namely, the
¢Cyclopedia of Practical Medigine.! |t accomplishes
whet has been noticed as most desirable, by present-
ing, on several iinp t topics of lical inqdiry,
full, comprehensive, and well digesied expositiops,
showing the present state of our knowledge ou each.
In this country, s work of 1his kind was much d

England.

great extent and usefulness.”’— Dr. Barlow’s Addrese
to the Med'und Sur. Asvociation. .

“ For reference, il is above all price to every practi-
tioner."— The Western Lancet.

% This Cyclopedia is pronounced on all hands to be
one of the most valuable medical publications of the
day. . )t s meant 1o be a library of Pructical Medicine.
As a work of reference it is invaluable. Among the
contributors 1o its pages, it numbers many of the most
experienced and learned physicians of the age, and ss
& whuie | forms & compendium of medieul sc
and practice from, which praciitioners and student
thaydraw the richest iustruction '—Weatern Jourmt
of Med. and Burgery.

“The comributere ar€ wery numereus, including
the miost distinguished physicians in the kingdom.
The design of the work embracue practical urticles of
judicious tength in Medicine, Therapeutics, Hygiene,
&c., 80 thal, within a small conpass.and of eucy re-

' feremte, the wiulent possepges a complete library,

composed of the highest uuthofities. To the country
practitioner, especially, a publication of this kiud is
of inestimable value.”— U. S. Gazelte.

“ When it is considered that this great work em.
braces thrée buudred urjpinal essays, from sources of
the highest authority, we cannot but hope that our
inedicul friends will offer alt the requisite encourage-
ment to the publishers.”— Boston Medical and Sur-
gical Journal.

“In our last number we noticed, the publication of
this splandld work .by Lea & Blanchaid, We have
since received three addjtional parte, an exsmination
of which has confirmed us in our first impression, that
a8 a work of reference for the prattitioner~asa Cyclo-
peedia of Practical Medicine—it is admirably adapted
to the wants of the American prufecssion. In fact, it
might advantageously find a place in the library of
any genileman, who has leisure and tasie for ‘looking
somewhat .into the nature, causes, and cure of dis-
eases.’— Weatern Journal of Med. and Surgery. .

¢ The favourable opluion which we expressed om
forim ions from, the speei then before de,
ig in no degree lessened by a further acquaintance
with its séop and execution.”’~ Medi¢al Ezamiter.

“The Cyclopedia must be regarded as the most
complete work of Practicul Medicine exiant; or, at
least in our language. The amount of information on
eviry woplic which it embraces, is posted up w the
present time ; and so fur as we are uble to judge, it is
generally mote free from ustural estiusiveness aod
prejudices, than is usuvally the case with British pub-
licatipns. The getting up of the American edjiibn, is
very creditablew the Publishers. It will compare very
favourably with the English edition. ' In sume, xee
specis, it is much to be preferred. During the original
publication, many of the ariicles not being in readi-
Beas ta be printed iu proper ulphabetical erder, it be~
came necessary o include them wgether in a single

and that now supplied cannot bui be deemed an im.
portant acquisition. The difficulties of the undertak.
1ng were not slight, and it required great energies to
surmount them. These energies, however, were pos-
sessed by the able and distinguished ediwors, who,
with diligence and labour such as few can know o¢

ppreciate, have ded in concentrating in a work
of moderate size, a body of practical knowledge of

| a8 a supp! L to the work. ThisdiBcaliy
{s obviated in the American edition. On the whels,
we advise those who desire a compendious collection
of the latest and most linportant information in the
various deparimients of Practical Medicine. including
Midwifery, Materia Medica, Medical Jurisprudence,
‘&o., L0 possess themselves of Lhis work.””—7The Buf-
Jalo Medical Journal.

*_* In reply to the numerous inquiries made to them res; .ﬁ Tweedie’s Library of Praetical
Medicine, uf‘ Y . o -

e Publishers beg leave to state that
Cyclopzdia of Practical Medicine, 2 work much

its place is supplied, in a great measure, by the
more extended in its plan and execution. The

works are entirely distinct and by different authors, The ¢ Library*’consists of essayson diseases,
systematically arranged. The ¢ Cyclopzdia’ embraces these subjects treated in a more extended
manner, together with numerous interesting essays on all important points of Medical Jurispru-
dence, Materia Medica, Therapeutics, Diseases of Women and Children, History of Medicine. &s.. ~



8 LEA & BLANCHARD’S PUBLICATIONS.

WATSON’S PRACTICE.

NEW AND IMPROVED EDITION.

Now Reddy,
LECTURES o

L}
ON THE

PRINCIPLES AND PRACTICE OF PHYSIC.

DELIVERED AT KING’S COLLEGE, LONDON.
‘ By THOMAS WATSON, M.D., &c. &c. -
SECOND AMERICAN, FROX THE SECOND LONDON EDITION.

REVISED, WITH ADDITIONS,

By D. FRANCIS CONDIE, M.D.,
Author of a work on the ¢ Diseases of Children,” &c.

4 , In one Octavo Volume.
. Of nearly ELEVEN HUNDRED LARGE PAGES, strong"ly bound- with raised bands. -

The rapid sale of the first edition of this work is an evidence of its
merits, and of its general favour with the American practitioner. To
commend it still more strongly to the profession, the publishers have gons
to a great expense in preparing this edition with larger type, finer paper,
and stronger binding, with raised bands. It is editedl with reference par-
ticularly to American practice, by Dr. Condie ; and with these numerous
improvements, the price is still kept so low as to be within the reach of
all, and to render it among tae cheapest works offered to the profession.
It has been received with the utmost f_avouk by the medical press, both
of this éountry and of England, a few of the notices of which, together
with a letter from Professor Chapman, are submitted.

14

“We know of no work better calculated for being % We find that, from the great length we have gone
placed in the hands of the student, and for a text book, in our :n-:ylis of this work, we must close our notice
uad as such we are sure it will be very extensively of it here for the present—not, however, without ex-
adopted. On every important point the author seems pressing our unqualified approbation of the manner iz
10 have Juml up his knowledge 10 the day."—dmeri- which the author has periormed his task. But it is as
can Moedical Journal. a book of elementary instruction that we admire Dr.

“In the Lectures of Dr. Watson, now republished Watson’s work.”—Medsico- CAsrurgical Review.
here in a large and clovely-primet‘ volume, we have  “One of the most practically useful books tbl‘t‘e.wr
a of dectrine and p of medicine well cal- was presented to the student—indeed & more
culated, by its intrinsic d snd cor of ble yof g ] and special pathalegy, and of
uy‘}e, to instract the ltndrex;t and younger mtitimer,.' the pplica ot therap ﬁ) w0.di weml'ﬁ:
and improve bers of the p ion of eve! " 10 sa not appeared for yery many years.

:VV" inof M::' I:.tn the . Ty ege {lecmzer l‘n'oceedl .l:ugh the whole cll::iﬁcmon of
‘ ‘e regard these Lectures as the best exposition human ills, a capits ad caleam, showing at every step
of their jects of any we remember to have read. uemnﬁ'v’e knowledge of his subject, with the ability
The author is assuredly master of his art. His has of communicating his precise ideas in & stylo remark-
Reehn : life of obn&nndo:‘ :&d study, u}d “iIn this 'otrnkl able for its (::n‘ruu and simplicity.” »

e has given us the matured results of thes¢ men Medicine urgery.
olioria - New Orloans Medionl Journat, vu

. - . \ \
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PRACTIOE~-Oontinued. N L

: Philadelphia, September 27th, 1844.
Watson’s Practice of Physic, in my -opinion, is among the most com- ..

prehensive works on the subject extant, replete with curious and important
matter, and written with great perspicuitly and felieity of manner. As
calculated to do much good, I cordially recommend it to that portion of
the profession in this country who may be influenced by my judgment.

“We know not, indeed, of any work €f the
size that ins a greater of i i

gr aud
useful matter. The author is evidently well

tod

-Q

same

N. CHAPMAN, M.D.
Profuser of the Pracice and Thery of Medicins

“ We are free to state that a careful examination of
this volume has satisfied us that it merits all the com-

with everything appertaining to the principles and
practicé of med‘lei:al:eahd h::‘ incorporl:ted tﬂe stores
of his well-stocked mind, in the work before us, so
ably and agreeably, that it 48 impossible for the inte-
rest of the reader 1o flag for a moment. That they are
‘well udapted for such a purpose alf must admit; but
their sphere of usefulness may extend much beyond
this. e are satisfied, indeed, that no physician, well
read and observant aslie may be,can rise from their
perusal without having aaded largely to his stock of
valuable information.”—Medical iner.

“The medical literature of this country has been
enriched by a work of standard excellence, which we
can proudly hold up to our brethren of other countries
as ative of the natural state of British me-
rofeesed and practised by our most en-
lightened physicians. And, for our own parts. we are
not only will inl{ that our characters as scientific phy-

icians and skilful ptactiti may be dednced tfrom
the doctrines contained in this book, but we hesitate
wot to declare our belief that for sound, trustworthy
principles, and sut 1 be

8 & rep
Wicine, as

‘advise every one aboat embarking in the

towed on it in this country and at
home. It is a work adapted to the wants of young
practitioners, combirning, as {t does, sound princip.es
and substantial practice. It is not too much to say
that it is a representative of the actual state of medi-
cine as taught and practised by the most eminent phr
sicians of the present day, and as such we would
racties of
physic to provide himeelf with & copy of iv"— Western
Journal of Medicine and Suggery. N
“Jt is the produetion of a physician of undoubted
talent and great learning, and whose industry in per-
forming the most laborious duties of this-profession
has been well known for a long series of years, ¢ '#
Let us not forget 10 add that the style and general
character of the work are peculiarly practical ;
the cases which Dr. Watson has from time to time
introduced to illustrate his views, are highly :lpprb-
priate and interesting, and add mueh to the value of
the work ; and this certainly must be admitted to be
one of the great advantages of easting this work in
the shape of lectures, in which these cases assyredly

paralieled by any similar pmtﬁwuon in any other
country. ® & & & We would advise no one to set
himself down in practice unprovided with a copy.”—
British and Foreign Medical Revieto, ) .
“We cannot refrain from calling the attention of
our younger brethren, as soon as possible, 1o Dr. Wat-
son’s Lectares, if they want a safe and comprehensive
‘guide to the study of practical medigine.
“1In fact, to any of our more advance? brethren who
p a d of refe on
any of the topics usually treated of in a course of lec-
tares on the practice of physic, or who wish to have
a simple enunciation of any facts or doctrines which,

pr more fitly, and in which they are introduced
more easily and hatorally than they could have been
had the form of the work been different. Lastly, we
are well pleased to observe that a strong vein of
common sense, as well as good taste, runs through
the whole treatise, and sustains both the interest and
the confidence of the reader throughout.”—Edindurgh
Medical and Surgical Journal, .

“In ealling the autention of the profession 1o the ele-
gant volume recently published b&,l{“ & Blanchard
—the lectures delivered at King’s College, London, by
Dr. Watson—we do not suppose any one at all con-
versant with the mcdical literatyre of the day to be
unacquainted with its general character. Dr. W. de-
livered these now celebrated l-ciures during the me-

from their novelty or their difficulty, the busy practi-
tioner may not have made himse!l master of amid
the all-absorbing toils of his professional career, we
can recommend these lectures most cordially. ﬁgm
'we meet with none of those brilliant theories which
are # 4 seductive 10 young men, because they are made
10 explain every phenomenon, and save all the trouble
of observation and reflection; here are no exclusive
doctrines; none of those

¢Bubbles that glitter as they rize and break

On vain Philosophy’s all babbling spring?’
But we have the sterling production of a liberal, well-
swored and truly honest m'nd. possessed of all that is
currenuly ki and blished of profe | know-
edge, anl capable of pronouncing a trustworthy and
impartial judgment on those nuinerous points in which
Truth is yet obscured with false facts or false hypo-

theses. "— Pravincial Medical Journal.

“The style is.correet and ploasing, and the matter
‘worthy the aftention of ail p , young and
old."— Western Lancet, :

HORNER’'S ANATOMY.

dical of 1836-7. They have been revised by
the author, and those who now study these erudiie
productions will have them divested of any objection-
able matter that might have formerly crept in through
inadvertence. There are ninety lectures, fully wriuen,
embracing the whole domain of human maladies, wi
their besides an appendix particularly re-
markable for iis richness in important practical infor-
mation. We could not give even a tolerable synopais
of the subjects discuesed in this great underiaki
without materially entrenching on the limits assign
0 other matter. # * & Open this huge, well-finished
volume wherever we may, the eye iinmediately rests
on something that carries value on its front. e ore
impresered at once with the strength and depth of the
lecturer's views; he guins on our admiration in pro¢
portion to the extent of our acquaintance with his
found h Wh r owns this book will
have n acknowledged treasure, if the combined wis-

o is app " Boston
Moedical and Burgical Journal.

SPECIAL ANATOMY AND HISTOLOGY.

BY WILLIAM E.
of Pennsylvania, Member of the Imperial Medico-Chirurgical Academy

Profeesor of Anatomy in the Universi

_HORNER, M.D.,

of St. Petersborg. of the Am. Philosophieal Nociety, &c., &c.
’ 8izth Edition, in two Volumes, 8to.

¢¢ Another edition of this standard work of Professor Horner has made its appearance to which
many additions have been made, and upon which much labour has been bestowed by the aythor.—
The additions are chiefly in the department of Histology, or Elementary Anatomy, and so im?on-
ant are they that the Professor has added the term to the title of his work. Every part of this
edition seems to have undergone the most careful revision, and its readers may rest assured of hav-
ing the science of Anatomy fully brought up to the present day.”~—Am. Med. Journal,

.




A MAGNIFICENT AND CHEAY WORK.
SMITﬂ & HORNER'S ANATOMICAL ATLAS,

Just Pubhlhed, qu Five Dollars in Parts.

, AN
ANATOMICAL ATLAS

msmmnrmmmmnrmmmy

BY HENRY H. SMITH, M.D,,
. , | " Fellow of ths Collage of Physicians, &.
' UNDER ZHE SUPERVISIONOF ' o

WILLIAM E. HORNER, M.D,,
Professor of Anatomy in the University of Pennaytvania.
In One large Volume, Imperial Octavo.

This work 18 but just eompleted, having been delayed over the time intended by the great difficulty in g:via.
0 the illustrations the desired finish and perfection. It consists of five puu, whose eonunu are as follows
Pazr 1. The Bones and Ligaments, with one hundred and thirty engra . .
,Paxrr II. The Muscular an rmo‘d 8xstom, with nmety-one engra vlnft. ’
"Paxe H1. The Organs of Dig n and n, wnh ninety-one engravings.
Parr IV. Fhe Organs of Res .and Circuk nmex t engravings.
Paxr V. The Nervous Synem and the Senses, with one h twenty-six engravings.’
Forming altogether a complets System of Anatomieal Plates, of nearly
8IX HUNDRED AND FIFTY FIGURES,
executed in the best style of art, and making one large imperial octavo volume, Those who do not want it ig
_parts can have the work bound in extra cloth or sheep at an extra cost.

‘This work possesses novelty both in the des}gn and the execution. It is the first lmmpt to apply engmvm‘
on wood, on & large scale, to the illustration of human anatomy, and the beauty of the parts issued induces the
hers to flatter th ves with the hope of the perfcct success of '.hell’ uudemkmg The plln of the
‘work §s at once novel and convenient. Each page is perfect i m itself, the being under
the figures, so that the e !e takes in the whole at a glance, and obviates the necessity of continual reference
‘backwards and forwar The cuts are selected from the best and most accurate sources; and, where neces-
sary, original drawings have been made from the admirable Anatomical Collection of the nrvom of Penn-
- sylvania, Itembraces all the late beautiful discoveries arising from the use of lhelmcmwopo in the investi~
galtnoal of the mmut:f o‘thmcmre of theluuuen X, the publishers ithé it
n the gettin, is ve eomp ete work, the ers have spared neithér pains nor expense, an
now s 1&(‘)“) ior with the full conﬁ&rence that it will be deemed ail ll wanted m.:’scmnuzz
and artistical E)mt o( view, while, at the same ume, its very low price places it within the reach of all.
(me rly adapted 1o supply the placs of sk bjects, as the profe wﬂlnbymmmn‘ﬂclw
P . .

.

“These ﬁg;el are well selected, and present a complete and accurate represenmiqn of that wonderful fabrie,
" the human plan of this Atlas, which renders it so peculiarly convenient for the student, and its
superb nmoucal execunon have been already pointed out. We must congratulate the student upon’the
completion of this atla.-f as itis the most convemem work of the kind that has yet appeared; and, we must
add, the very beautiful manner in which it is ‘ got up’ is so creditable to the country as to be ﬁnnermg to our
national pride.”—American Medical Journal.
“This 18 an exquisite volume, and a beautiful specimen of art. We have numerous Anatomical Atlases,
but we will venture to say that none b:a:m it in cheapne-:hand none surpass it in faithfulness and spir.t. We
strongly recommend to our friends, urban and eubu an, th rchase of this excellent work, for which
both editor and publisher deserve the thanks of the profession. edical Examiner.
“We would strongly recommend n,h not only to the undem, but also to the working practitioner, who,
although rusty in the toils of his harness, still has the desire, and often the necessity, of re
knowledge in this fandamental part of the science of medicime.”—New York Journal of Medicine and Suvg
“The plan of this Atlas is admirable, and its execution lnperlor to any thing of the kind before published 1n
this coumry It is a real labonr-nvmg’lﬂ‘mr, and we bli as the g boon that could be
t will be equt.lly v able to the i , by affording him an euy
27?7". of arzcnmng the details lenned in the duucung wom, and which m soon forgollen."—buman

Tt is & beantiful as well as particularly useful d which should be omnnve patronized hysicis:
lu ns and medical mdentrz—Bmony Med. an:w lournal, 4 by physiclans,
t has been the aim of the author cf the Atlas to oompnle init tno valuable points of all previous works, to
embnce the latest mieroscopical observations on the anstomy of the tissues, and by pheing igat a moderate
priee to enable all o u‘:g:lrc it who may need its in the di g Oor op or other fied
J)Mca Ve rnal of Med. and Surgery.
These numbon complete the senel of tlul beautiful work, whleh fully merits the praise beltovud upon the

earlier numbers. We r the ¢ lled by their beauty
and g:rdnllly Fecommend tie work 10 alf angu.J in the suady of anaiomy. RS e Sort Torermat of Madicine
@ rgery.

“ A more'el t work than the' one hefore us could not qury boplmd by a physicianupon the table of
his sindent.?—Westérn Journal of Medicine and Burgery.

“We were much Pleued with Part I, lmt the Second Part gratifies us still more, both as regards the attracs--
1ve nature of the subject, (The D and M: lar Systems,) and the beautiful artistical exeeution of the
.ﬂmtranom \Ve hnve heto delineated the most ‘accurate microscopic views of some of the tissues, as, for

, the , Tete and cutis vera, the sebaceous and
Pmpnmlo(y organs of the okm the pe! nrators %ﬂndl and hairs of the skin, and the hair and najls. Thea
pllow- the uera.\ anatomy of f'the muscles, and, lastly, their .epunle delineations. We would recommend

Atlas to our readers in the very strongest torms.*—New YorhoumdqummdSnv-

m-
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SIX HUNDRED AND THIRTY-SI

X FIGURES

IN SMITH AND HORNER’S ATLAS.
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_PART L—BONES AND LIGAMENTS.

Fig.
l‘Front-view of dddlt skeleton,
£ Back view of adult skeleton.
3 Fetal skeleton,
4 Cellular structure of femur, e
5 Cellular and compound structure of tibia,
6 Fibres of compact matter of bone. -
7 Coucentrie lamells of bone.
. 8 Comipact matter under the microssope.
9 Haversian canals and lacanw of bowe:
10 Vessels of compact matter,
. 11 Minute structure of bones.
18 Ossification in cartilage,
13 Ossification in the senpula.
14 Puncta ossificationis in femur.
15 Side view of the spinal coluroa.
16 Epiphyses and diaphysis of bone,
17 External periosteum. .
18 Punctu-n ossificationis in the head,
19 A cervical vertebra.
20 The atlas. 21 The dentata,
22 Side view of the eervical vertebrse,
23 Side view of the dorsal vertebrs.
24 A dorsal vertebra. , '
25 Side view of the lambar vertebrss.
26 Side view of one of the lumbar vertebre.
7 Perpendicular view of the lumbur vertebre.
28 Anterior view of sacram.:
29 Posterior view of taordam,
30 The bones of the coceyx.
81 Outside view of the innominatam,
32 Inside view of the innominatum.
33 Anterior view of the male pelvis.
34 Aaterior view of the female pelvis,
85 Freut of the thorax, 36 The first rib,
87 General characters of a rib, .
88 Frout view of the sternum.
39 Head of a Peruvian Indian,
40 Heud of a Choctaw Indian,
41 Front view of the os frontis.
42 Under surface of the os frontis,
43 lnternal surface of the os frontis®
44 External surfuce of the parietal bone.s
45 Internal surfuce of the parietal bone.
.46 External surfuce of the os occipitis.
47 Internal surface of the os occipitis,
.48 External surface of the temporal bone.
49 Internal surface of the temporal bone,
50 Internal surfuce of the sphenoid bor.e.
51 Anterior surface of the sphenoid bone,
83 Posterior surface of the ethmoid bone.
53 Front view of the bones of the face.
54 Outside of the upper maxilla.
§5 Inside of the upper maxilla.
56 Posterior suifave of the pulate bone,
57 '{:l":c nasal [N:mel.s9 Infers: b
58 The os unguis. nferior spongy bone.
60 R\'glsl mnl§: bone. 61 The vomer.
62 Inferior maxillary boue.
63 Sutures of the vault of the eranium.

. 123 Section of the le|

Fig. §
64 Suturesof the posterior of the eranjum,
63 Diploe of the cranium.
66 Inside of the base of the eranium.
67 Outside of the base of the eranium,
68 The facial angle. 69 The fontanels.
70 The os hyoides, .
71 Posterioc of the scapuls. . ¢
72 Axillury margin of the scapula.
73 The elaviele. 74 The humerus
75 The ulna. 76 The radius.
77 The bones of the carpus,
78 The bones of the hand.
79 Articulation of the carpal bones,
80 Auterior view of the femur,
81 Posterior view of the femur,
82 The tibia. 83 The fibula,
84 Autevior view of the patella.

- 85 Posterior view of the patells,

86 The osealeis. 87 The astragalus, |
88 The naviculare. 89 ‘I'he ocuboid bone,
90 The three eunciform bones
91 Top of the foot. .
92 The sole of the foot. 93 Cells in cartilage,
94 Articular cartilage under the microscope.
95 Costal cartilage under the microscape.
96 Magnified sestion of cartilage.
97 Magnified view of fi i
98 White fibrous tissue,
99 Yellow fibrous tissue,

100 Ligaments of the jaw.

101 Internal view of the same.

102 Vertical section of the same.

103 Auterior vertebral ligamemts, -

104 Posterior vertebral ligaments,

105 Yellow ligaments,

106 Costo-vertebral ligaments,

107 Oceipito-altoidien ligaments,

108 Posterior view of the same.

109 Upper part of the same.

110 Moderator lignments.

111 Auterior pelvio ligaments,

* 112 Posterior pelvic hgaments.

113 Sterno-clavicular ligameme.

114 Scupulo-humeral articulation,

115 External view of elbow joint,

116 Internal view of elbow joint,

117 Ligaments of the wrist.

118 Diagram of the carpal vial membrane -
119 Ligaments of the hip joint, .
120 Anterior view of the knee joint,

121 Posterior view of the knee joint,

122 Seetion of the right knee joint,

knee joint, :
124 luternal side of the ankle joint, :
125 External side of the ankle joint,

126 Posterior view of the ankle joint,

127 Ligaments of the sole of the foot.

128 Vertical section of the foot.

PART IL—DERMOID AND MUSCULAR SYSTEMS.

199 Museleson the front of the body, full length.
131 Muscles on the bask of the body, full length.
130 The eellular tissue, 133 Fat vesicles, .

183 Blood-vesecls of fat.
134 Cell membrane of fat vesicles,
135 Muguified vicw of the epidermis



Tllustrations to Smith and Horner’s JAtlas, continued.

ﬂ% Cellalar tissue of the skin.

137 Rete mucosum, &e., of foot.

338 Epidermis and rete mueosum. .

139 Cutis vera, ified,

140 Cutaneous papille.

141 Internal face of cutis vers.

142 Integuments of foot under the microscope.
143 Cutaneous glands. 144 Sudoriferous organs.
145 Sebaceous ds and hairs, = -

146 Pm?inwry gland magoified. -

147 A bajr onder the microscope.

148 A hair from the face under the microno?e.
149 Follicle of a hair. 150" Arteries of a hair.
151 8kin of the beard magoified.

152 Exterual surface of the thumb nail,

153 Internal surface of the thumb nail,

154 Section of nail of fore finger.

155 Same highly magnified.

156 Development of muscalar fibre.

157 Another view of the same.

158 Arrangement of fibres of muscle.

159 Discs of musecular fibre.

160 Muscular fibre broken transversely.

161 Striped elementary fibres magnified.

162 Strim of fibres from the heart of aw ox.
163 Transverse section of biceps muscle.

164 Fibres of the Fe«onlin major, :

165 Attachment of tendon to musocle.

166 Nerve termimating in muscle.

167 Superficial muscles of face and neck.

168 Deep-seated museles of face and neck. -
169 Lateral view of the same.

170 Lateral view of syperficial musecles of face.
171 Lateral view of deep-scated museles of face,
172 Tensor tarsi or muscié of Horner:

173 id muscles. 174 Muscles of neek.
175 Muscles of ton|

176 Fascia profunda colli.

177 Superficial muscles of thorax.

178 Deep-seated museles of thorax."

179 Frontview of abdominal museles.

55’ Side view of abdominal muscles.
181 External parts concerned in hernia.
188 Ioternal parts toncerned in bernis.

183 seated muscles of trunk, -
184 Inguinal and femoral riogs,
188 ed muscles of neek.

Deep-seat:
186 Superficial muscles of back.
187 Poaterior parictes of ehest and abjomen.
188 Under side of diaphragm.
189 8econd layer of muscles of back, . |
190 Muscles of vertebral gutter,
191 Fourth layer of mu; of back.

192 Muscles behind cervical vertebre.

198 Deltoid muscle.

194 Anterior view of museles of shoulder.
195 Postetior view of museles of shoulder.
196 Another view of the same.

197 Fascia brachialis.

198. Fascia of the fore-arm.

199 Muscles on the back of the hand,

200 Muscles on the fromt of the arm. .

" 201 Mascles on the back of the arm.

903 Pronators of the fore-arm.

208 Flexor muscles of fore-arm.

204 Muscles in palm of hand.

205 Deep flexors of the fingers.

906 Superficial extensors.

207 Deep-seated extensors.

908 Rotator muscles of the thigh.

209 Muscles on the back of the bi&

210 Deep muscles on the front of thigh.

211 Superficial muscles on the front of thigh.
212 Muscles on the back of the thigh. .
813 Muscles on froat of leg,

814 Muscles on back of leg.

215 Deep-seated muscles on back of leg.

216 Muscles on the sole of the foot,

817 Another view of the same.

218 Deep muscles on front of arm. .

$19 Deep museles on back of arm.

PART HL—ORGANS OF DIGESTION AND GENERATION.

220 Digestive in their whole

T

222 Labial and buecal glands.

223 Teeth in the upper and lower jaws,

224 Upper jaw, with sockets for teeth,

225 Lower jaw, with sockets for teeth.

226 Under side of the teeth in the upper jaw.

227 Upper side of the teeth in the lower jaw.

228 to 235. Eight teeth, (rom the upper jaw.

236 to 343. Eight teeth from the lower jaw.

244 to 251. Side view of eight upper jaw teeth,

258 to 259, Side view of cight lower jaw teeth.

260 to 265. Sections of eight

mwm‘sz. Eoamel and structure of two of the
teet .

£68 Bicuspis tooth under the microscope.

£69 Position of enamel §bres.

£70 Hexagonal enamel fibrea,

£71 Enamel fibres very highly magnified.

872 A very highly my iﬁsed view of fig. 268,

278 Internal ou of the dental tubes.

274 External portion of the dental tubes,

275 Section of the crown of a tooth.

876 Tubes at the roct of a bicuspis.

277 Upper surface of the tongue, .

278 Under surface of the tongue.

279 Periglottis turned off the tongue.

280 Muscles of the tongue.

881 Amother view of the same.

282 Section of the tongue.

283 Styloid muscles, &c.

284 Section of a tory rapllh.

283 View of another pepilla.

£88 Root of the mouth and soft palate.

$87 Frout view of the pharynx and museles,

288 Back view of the pharynx and muscles.
289 Under side of the soft palate, -
290 A lobule of the parotid gland.

201 Sali glands.

292 Inf surface of the pharynx.
293 External surface of the pharynx.
204 Vertical section of the nx.

B Lot e P
ngitudinal section ol

207 Pn-igtes of the abdomen, e

298 Reflexions of the peritoneum,

299 Viscers of the chest and abdomen.

800 Auother view of the same.

301 The intestines in situ.

302 Stomach and esophagus,

303 Front view of the stomach.

804 Interior of the stomach.

805 The stomach and duodenum,

806 Interior of the duodenum.

807 Gastrie glands. -

308 Muecous coat of the stomach.

809 An intestinal villus. 810 Its vessels.

311 Glands of the stomach magnified.

812 Villus aud lacteal,

313 Muscular coat of the fleum,

814 Jejunum distended and dried.

815 Follicles of Lieberkuhn

816 Glands of Brunner, 817 Intestinal glands,

318 Valvule conniventes, $19 lieo-colic valve,

820 Villi and intestinal follicles.

821 Veins of the ileum.

328 Villi filled with ehyle. 323 Peyer's glands

824 Villi of the jejunum under the mteoo:r&'

825 The exeum. 326 The mesocclon and colen,

387 Muscular eoat of the eolon,



Tustrations to Smith and Horner’s JAtlas continued,

% Mouscular fibres of the rectum.
39 Curvatures of intestine,
330 Mucous follicles of the rectum.
331 Restal

pouches. )
332 Follicles of the eolon, hi
333 Folds and fallictes of the moctaeh "
834 Follieles, &e. of the jejunum.
3385 Villi and follicles of the ileum.
336 Muciparous glands of the stomach.
837 lleum inverted, &o.
338 Glands of Peyer magnified.
339 Peritoneum of the liver injected.
340 Liver in siw.
341 Under surface of the liver. 348 Hepatic vein.
343 Parenchyma of the liver, '
844 Hepatic blood-vessels. 845 Biliary ducts,
846 Angular lobules of the liver. .
847 Rounded hepatie lobules.
348 Coats of the gall bladder.,
849 Gall bladder injected.
Vena portaram.

351 External face of the spleen,
858 Iuternal face of the spleen.
353 Pansreas ke, injested. 955 Urloa

ancreas &o., inj . 855 ns.
856 Right kidney wlge:apmle. 7 o
357 Lelt kidney and capsule,
358 Kidney under the microscope.
859 The ureter. 860 Section of right kidney.
861 Section of the left kidney.
862 Pyramids of Malpighi.
863 Lobes of the kidney. .
364 Renil arteries, &e., injected. ,
365 Section of the kidney highly magnified,
366 Co%on Malpighians. 367 Same magnified.
868 Tubuli uriniferi. $69 Corpora Wolam-.
870 The bladder and urethra, full length.
871 Muscular coat of the bladder.
878 Another view of the same,

Fg.

873 Sphincter apparatus of the bladder,

874 Prosmate and vesicul® stminales,

875 Side view of the pelvio visoera.

376 The glans peais injected,

877 The penis gistended and dried. .
3;: %eetionlof the n::'e. N
8 ertical section of the male pelyis, &eo,
380 Septum pectiviforme. el

881 Arteries of the penis,

888 Vertical section of the urethra,

383 Vesicule semiuales injested,

884 Muscles of the male perineum,

885 Interior of the pelvis, seen from above,
886 Testis in the feetus. ’

887 Diagram of the descent of the testis,
888 Tunica vaginalis testis, °

. 889 Transverse section of the testis,

890 Relative position of the prostate.

891 Vas defereus.

892 Vertical section of the bladder.

893 The testicle injected with mercury,

894 Another view,

595 Minute structure of the testis,

896 Female generative organs,

897 Another view of the same,

898 External o1gans in the feetus,

899 Muscles of the female perineum, °

:g(l) axdl: view of the fer'pa:e e:::l" &e.
elative position of the e organs.

402 Section o'lpthe uterus, &e.

403 Fallopian tubes, ovaries, &e.

404 Front view of the mammary gland.

405 The same after removal of the skin.

406 Side view of the breast.

407 Origin of lactiferous ducts.

408 Lactiferous tubes during luctation,

409 Minute termination of a tube.

410 Ducts injected ; after Sir Astley Cooper.

PART IV.—~ORGANS OF RESPIRATION AND CIRCULATION.

411 Front view of the thyroid cartilage.
412 Side view of the thyroid cartila;
413 Posterior of the arytenoid cartilage.
414 Aoterior of the arytenoid cartilage,
¢ 415 Epiglottis cartilage. 416 Cricoid cartilage.
417 lf ts of the larynx.
418 Side view of the same.
419 The thyroid gland.
490 Ioternal surface of the larynx,
421 Crioo-thyroid muscles.
. 498 Crieo-arytenoid muscles.
423 Articulations of the Inr{nx.
424 Veﬂi?led -el:!ion of the n‘lx’ia
485 The v igaments, mus gland.
427 Front view (‘»f‘ the lungs, v
428 Back view of the lungs.
499 The trachea and bronchia.

430 Lungs, heart, &e. )

o kT i et
493 i vessels magni

433 Anl:nb‘:’ view of the same.

434 Blood globules.

435 Another view of the same,

438 The mediastina.

437 Parenchyma of the lang.

438 The heart and perieardium.

439 Anterior view of the heart.

440 Posterior view of the heart.

441 Anterior view of its muscular structure.
442 Posterior view of the same,

4438 Interior of the right ventricle.

444 Interior of the left ventricle,

445 Mitral valve, the size of life,

446 The auriculo.ventricular valves,

447 Section of the ventricles.

448 The arteries from the arch of the aorta.
440 The arteries of the neok, the size of life.

450 The external earotid A .

451 A front view of arteries of head and neck,
452 The internal maxillary artery.

433 Vertebral and carotid arteries with the aorta.’
454 Axillary and brachial arteries.

455 The brachial artery.

456 Its division at the elbow. .

457 One of the anomalies of the brachial artery.
458 Radial and ulnar arteries.

. 459 Another view of the same,

460 The arcus sublimis and profundus.

461 The aorta in its entire length, v
462 Arteries of the stomach and liver.

463 Superior mesenteric artery.

464 Inferior mesenteric artery. -

465 Abdominal aorta.

466 Primitive iliac and femoral arteries.

467 Perineal arteries of the male.

468 Position of the arteries in the inguinal canal,
469 Internal iliac artery. 470 Femoral artery.
471 Gluteal and ischiatic arteries.

472 Branches of the ischiatic artery.

478 Popliteal artery.

474 Anterior tibial artery.

475 Posterior tibial artery.

476 Superficial arteries on the top of the foot,
477 Deep-seated arteries on the top of the foot,
478 Posterior tibial artery at the ankle.

479 The plantar arteries,

480 Arteries and veins of the face and neck,
481 Great vessels firom the heart,

482 External jugular vein.

483 Lateral view of the vertebral sinuses.

484 Posterior view of the vertebral sinuses,
485 Anterior view of the vertebral sinuses,

486 Superfisial veins of the arm,

487 The same at the elbow,
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v, Illustrations to Smith and Horner's Atlas continued.

Fig. Fig. :

485 The veins of the band. 499 The lymphatios and glands of the axilla.

489 The greut veins of the trank. 500 The temoral and aortic lymphaties.

490 Positionsof the arteriesand veinsofthetronk. 501 The lymphaties of the small intestines.

491 The venw cavee. 492 The vena pottarum. 502 The thoracic duct.

493 Deep veins of the bask of the leg. *- 508 The lymphatics of the groin.

494 Positions oft the veins to the arteries in the 504 Superficiul lymphatics of the wigh.
arm. 495 Superficial veins of the thigh. 505 Lymphatios of the jejunum,

496 Saphena vein, 506 Deep lymphaties of the \l\igl:.

497 Superficial veins of the leg, - 507 Superﬁ'cia lymphaties of the leg.

498 Lymphatics of the upper extremity, - 508 Deep lymphatics of the leg. . -
PART V~THE NERVOUB SYSTEM AND SENSES.

509 Dura mater cevebri and spinalis. §73 External view of the same,

510 Anterior view of brain and spinal marrow. 574 Vessels in the eonjunctiva.

511 Auterior view of the :yinnl mar®w, &e. 575 Retina, injected and magnified,

512 Lateral view of the spinal marrow, &c.g 576 Iris, highly magnified..

518 Posterior view of the spinal marrow, &e&. 577 Vitreous humour and lens.

514 Decussation of Mitischelli. : 578 Crystalline adult lens. s
515 Origins of the spinal nerves. 579 Lens of the fetus, magnified.

516 Anterior view of spinal marrow and nerves. 580 Side view of the lens,

517 Posterior view of spinal marrow and nerves. 581 Membrana pupillaris,

518 Anterior spinal commissure. ’ 582 Another view of the same,

519 Posterior spinal commissure, 583 Posterior view of the same.

520 Transyerse section of the spinal marrow, 584 A view of the left ear,

521 Dura mater and sinuses, ’ 585 Its sebaceous follieles, N
522 Sinuses Jaid open. 586 Cartilages of the ear.

523 Sinusesat the base of the ¢ranium. 587 The sume with its muscles, *

524 Pons Varolii, cerebellum, &e. 588 The cranial side of the ear.

525 Superiot face of the cerebellum. 589 Meatus auditorius externus, &o.

526 lnl':ior face of the cerebellam. 590 le‘yrinth snd bones of the ear.

527 Another view of ‘the cerebellum. 591 Full view of the malleus, 598 Theincas,
528 View of the arbor vite, &e. 593 Another view of the malleus, i
529 Posterior view of the medulla oblongata. 594 A front view of the stapes,

530 A vertical section of the cerebellum. 595 Magnified view of the stapes.

551 Another section of the cerebellum, . 596 Magnified view of the ineus, -

532 Convolutions of the cerebrusm. 597 Cellular structure of the malleus.

553 The cerebrum entire, 598 Magnified view of the labyrinth.

534 A section of its base. . 599 Natyral size of the labyrinth,

535 The corpus eallosum entire. 600 Labyrinth laid open and magnified.

536 Diverging fibres of the cerebrum, &o. 601 Labyrinth, natural size.

537 Vertical section of the head. ‘ 602 Labyrinth of a feetus.

538 Section of the corpus callosum, _603- Another view of the same.

539 Longitudinal section of the brain. 604 Nerves of the labyrinth,

540 View of a dissection by Gall, . 605 A view of the vestibule, &e,

541 The commissures of the brain, 606 Its soft parts, &o. -

542 Lateral ventricles, : . 607 An ampulla and nerve,

543 Corpora striata-fornix, &e, 608 Plan of the cochlea.

544 Fifth ventricle and lyra. 609 Lamina spiralis, &e.

5i5 Anothergview of the Iateral ventricles. 610 The auditory nerve.

546 Another view of the ventricles. 611 Nerve on the lamina spiralie.

547 Originsof the 4th and 5th pairs of nerves. 612 Arrangement of the cochlea, .

548 The circle of Willis. * 618 Veinsof the cochlea, highly magnlﬁed. .
549 A side view of the nose, 614 Opening of the Eustachian tube in the throat.
550 The nasal cartilages. 615 Portio mollis of the seveuth pair of nerves. -
551 Bones.and cartilages of the nose. . 616 ‘The olfactory nerves,

552 Oval cartilages, &o. . ) 617 The optic and ¥even other pairs of nerfes.
553 Schneiderian membrane, 618 Third, fourth and sixth pairs of nerves.
554 External parietes of the left nostril, 619 Distribution of the fifth puir.

555 Arteries of the nose. 620 The facial netve.

555 Piwitary membrane i-%ected. 621 The hypo-gleoml nerves.
- 8§57 Posterior paras. 558 Frootview of the eye. 622 A plan of the eighth pair of nerves.
559 Side view of the eye. 623 The distribution of the eighth puir.

560 Posterior view of the eyelids, &e. 624 The great sympathetic nerve.

561 Glandule palpebrarum. 625 The brachial plexus. '

562 Lachrywal canals. - . 626 Nerves of the front of the arm.
563 Muscles of the eyeball. 627 Nerves of the back of the arm.
564 Side view of the eyeball. 628 .Lumbar and ischiatic nerves.

565 Longitndinal section of the eyeball, 629 Posterior branches to the hip, &e,
566 Horizontal section of the eyeball. 630 Anterior crural nerve.

§67 Anterior view of a transverse section. 631 Anterior tibial nerve.

568 Posterior view of a transverse section. 632 Branches of the popliteal nerve.
569 Choroid cont injected. 633 Posterior tibial nerve on the leg,
570 Veins of the choroid coat. 634 Posterior tibial nerve on the foot,

§71 The iris. 572 Theget'3a and lens,



' LEA & BLANCHARD'S PUBLIGATIONS. »

PROFESSOR DUNGLISON’S WORKS.

The Works of Professor,Dunglison gn various departments.of Medicine are here presented.—
Neulznlll of them are extensively used as text books in the branches of scaence to which they re
late, dnd the profession and students may rely upon the great care and accuracy of the author in

having each new edition of his works posted up to the day of publication.

A NEW EDITION OF THE s'rTmm MEDICAL DICTIONARY.
A DICTIONARY OF MEDICAL SCIENCE;

‘"CONTAINING A CONCISE ACCOUNT OF THE VARIOUS SUBJECTS AND TERMS, WITH
THE FRENCH AND OTHER SYNONYMES, NOTICES OF CLIMATES AND OF CELB-
BRATED MINERAL WATERS, FORMULZE FOR VARIOUS OFFICINAL AND EMPIRI-

CAL PREPARATIONS, &c.
FirTa Eprtion, EXTENSIVELY MODIFIED AND IMPROVED OVER FORMER EDITIONS.
. BY ROBLEY DUNGLISCN, M.D.
Professor.of the Institutes of Medicine, &c., in Jefferson Medical College, Philada.; Secretary to
the American Philosophical Society, &c., &c.
In one large royal octavo volume of nearly 800 deubte columned pagesgand hound with raised bands.
The author’s objeet has not been to ma‘&e the work a mere Lexicon, or Dictionary of terms, but
to afford, under each, a condensed view of its various medical relations, and thus to render the
. work a complete epitome of the existing condition of medical science. This he hagbeen in a great
measure enabled to da, as the work is not stereotyped, by adding in each successive edition all
ngw’ and interesting matters or whatever of importance had been formerly omitted. To show
the advantage of this, it need only be remarked that in the present work will be found at |east two
thousand subjects and terms not embraced in the third edition. ,
- ¢« To execute such a work requires great erudition, unwearied industry, and extensive research;
- and we know no one who could bring to the task higher qualifications of this description than Pro-
feasor Dunglison.’—American Medical Journal. : '

DUNGLISON'S PRACTICE, A %EW EDITION.

THE PRACTICE OF MEDICINE,

OR A TREATISE ON SPECIAL PATHOLOGY AND THERAPEUTICS.
BY ROBLEY DUNGLISON, M.D.,
Secowp EDITION, CAREFULLY REVISED AND WITH ADDITIONS.
In Two Large Octavo Volumes of over thirteen hundred pages.

The Publishers annex @ condensed statement of the Contents:—Diseases of the Mouth, Tongue,
Teeth, Gums, Velum Paldti and Uvula, Pharynx and (Esophagus, Stomach, Intestines, Peritoneum,
Morbid Productions in the Peritoneum, and Intestines.—Diseases of the Larynx and Trachea, Bron-
chia and Lungs, Pleura, Asphyzia.—Marbid conditions of the Blood, Diseases of the Heart and
Membranes, Arteries, Veins, Intermediate or Capillary Vessels,—Spleen, Thyroid Gland, Thymus
Gland, and Supra Renal Capsules, Mesenteric Glands,~Salivary Glands, Pancreas, Biliary Appara-
tus, Kidney, Ureter, Urinary Bladder.—Diseases of the 8kin, Exanthematous, Vesiculer, Bullar,
Pustular, Papular, Squamous, Tuberculous, Maculz, Syphilides.~Organic Diseases of the Nervéus
Centres, Neuroses, Diseases of the Nerves.—Diseases of the Eye, Ear, Nose.—Diseases of the
Male and Female Organs of Reproduction. Fever,—Intermittent, Remittent, Continued, Eruptive,
Arthritic.—Cachexies, Scrofulous, Scorbutic, Chlorotic, Rhachitic, Hydropic and Cancerous.

This work has been introduced as a text-book in many of the Medical Colleges, .
and the general favour with which it has been received, is a guarantee of its value
to the practitioner and student.

¢ In the volumes before us, Dr. Dunglison has proved that his acquaintance with the present facts
and doctrines, wheresoever originating, j8 most extensive and intimate, and the judgment, skill,
and impartiality with which the materjals of the work have been collected, weighed, arranged, and
exposed, are strikingly manifested in every chapter. Great care is everywhere taken to indicate
the source of informatjon, and under the head of treatment; formule of the most appropriate reme-
dies are everywhere introduced. We congratulate the students and junior practitioners of Ame-
rica, on possessing in the present volumes, a work of standard merit, to which they may confidently
refer in their doubts and difficulties.>—British and Foreign Medical Review, for July, 1842.

¢ Since the foregoing observations were written, we have received a second edition of Dungli-
son’s work, a sufficient indication of the high character it has already attained in America, and
justly attained.”——British and Foreign Medical Review, for October, 1844.

¢«We hail the appearance of this work, which has just been issued from the prolific press of
Messrs. Lea & Blanchard of Philadelphia, with no ordinary degree of pleasure. Comprised in two
large and clovely printed volumes, it exhibits a more full, accurate, and comprehensive digest of
the existing state of medicine than any other treatise with which we are acquainted in the English
language. It di many topics—some of them of great practical importance, which are en-
tirely omitted in the writings of Eberle, Dewees, Hosack, Graves, Stokes, Mclntosh, and Gregory ;
and it cannot fail, therefore, to be of great value, not only to the student, but to the practitioner, as
it affords him ready access to information of which he stands in daily need in the exercise of his
profession.”’—, Journal. -




16 LEA & BLANCHARD’S PUBLICATIONS. ,
. PROFESSOR DUNGLISON'S WORKS---Cantinued.

GENERAL- THERAPEUTICS AND MATERIA MEDICA,

ADAPTED FOR A MEDICAL TEXT-BOOK.
BY ROBLEY DUNGLISON, M.D.,

. . . In two Volumes, Sve. Lo
¢¢ The subject of Materia Medica has been handled by our author with more than usual judgment.
The greater part of treatises on that subject are, in effect expositions of the nataril and chemical
hiator{ of the substances used in medicine, with very brief notices at all of the indications they are
capable of fulfilling, and the general principles of Therapeutics. Dr. Dunglison, very wisely, in
our opinion, has reversed all this, and given(hil principal attention to the articles of the Materia
Medica as medicines. . . . . In conclusion, we strongly recommend these volumes to our readers.—
No medical student on either side of the Atlantic shoald be without them.>—Forbes® British and

Foreign Medical Review. ,

"¢ Qur junior brethren in America will find in these volumes of Professor Dunglison a ¢ TaESAD-
2Us MEDICAMINUM,’ more valuable than a large purse of gold.”’—Medico-Chirwrgical Review, for

January, 1845. .
IPITHTP PETITOLOBT, .
WITH UPWARDS OF THREE HUNDRED ILLUSTRATIONS,l

BY ROBLEY DUNGLISON, M.D., .

Frrra Eprrron, GREATLY MoDIFIED AND IMPROVED, IN 2 ‘i’ou. or 1304 Laror OcTAvo Paces.

¢ Wgq have on two former occasions, brought this excellent work under the notice of our readers
and we have now only to say that, instead of falling behind in the rapid march of phyliologioli :
science, each edition brings it nearer to the van. Without increasing tge bulk of the treatise, the
author has centrived to introduce a large quantity of new matter into this edition from the works of
Valentin, Bischoff, Henle, Wildebrand, Muller, Wagner, Mandl, Gerber, Liebig, Carpenter, Todd
and Bowman, as well as from various monographs which have appeared in the Cyclopedias, Transe
actions of learned societies and joyrnals. The large mass of references which it contains renders
it a most valuable bibliographical record, and bears the highest testimony to the zeal and‘industry
of the author.”>—British and Foreign Medical Review. .

¢¢ Many will be surprised to see a fifth editian of this admirable treatise so rapidly sueceeding the
fourth, But such has been the rapid progress of physiology within a short period that to make his
work a fair reflection of the preseat state of the science, no less than an account of its extensive
popularity, Dr. Dunglison has found it necessary to put forth a new edition with material modifica-
tions and additions. To those who may be unacquainted with the work, we may say that, Dr. D.
does not belong to the mechanical, chemical, or vital school exclusively; but that, with a discri- .
_minating hand he culls from each and all, making histreatise a very excellent and complete digest
of the vast subject.”’—Western Journal of Medicine and Surgery.

.~ NEW REMEDIES, ~
PHARMACEUTICALLY AND THERAPEUTICALLY CONSIDERED,

BY ROBLEY DUNGLISON, M.D.,
In One Volume, Octavo, over 600 pages, the Fourth Edition.

DPNOIP BABPIT

Or, the Influence of Atmosphere and Locali?j, Change of Air and Climate,
. Seasons, Food, Clothing, Bathing and Mineral Springs, Exercise,
Sleep, Corporeal and Intellectual Pursuits, &c., &c., on
Healthy Man: Constituting |
ELEMENTS OF HYGIENE.
BY RQBLEY DUNGLISON, M.D.
A New Edition with many Modifications and Additions. In One Volume, §vo.
¢ We have just received the new edition of this learned work on the ¢ Elements of Hygi®ne.)—
Dr. Dunglison is one of the most industrious and voluminous authors of the day. How he finds
time to amass and arrange the immense amount of matter contained in his various works, is almost
‘above the comprehension of men possessing but ordinary talents and industry. Such labour de- -
serves immortality.”—8¢. Louts Med. and Surg. Journal, '

A NEW EDITION OF

THE MEDICAL STUDENT,
(OR AIDS TO THE STUDY OF MEDICINE.
A REVISED AND MODIFIED EDITION.

BY ROBLEY DUNGLISON, M.D.,
In One neat 12mo. Volume. !



LEA & BLANCHARD’S PUBLICATIONS. ‘ 7

* CHAPMAN'S WORKS ON THE PRACTIGE OF MEDICINE,
CHAPMAN ON FEVERS, ETC.

LECTURES ON THE MORE IMPORTANT |

ERUPTIVE FEVERS, HEMORRHAGES AND
DROPSIES, AND ON GOUT AND RHEUMATISM,
DELIVERED IN THE UNIVERSITY OF PENNSYLVANIA.

By N. CHAPMAN, M.D,,
Professor of the Theory and Practice of Medicine, &¢. &ec.

In one neat Octavo Volume.

This volume contains Lectures on the following subjects:
EXANTHEMATOUS FEVERS. .

Variola, or Small Pox; Inoculated Small Pox; Varicella, or Chicken Pox; Variole Vacciniee, or Vaocinis,
or Cow-pock ; Variolold Disease ; Rubeola, Motbilli.oorrt gﬂg&-&ulsﬁna vel Febris Rubra—Scarlet Fever.

Heemoptysis, Spitting of Blood; gmnonh ia Narium, or Hemorrhage from the Nosé; Heemateniesis, dr
Vomiting of Blood ; Hgmaturia, or oidin%o?ll!loody ‘Uti’ne; Huamorrhagia Uterina, or Uterine Hemon'h:’ge;
rrhois or Heemorrhoids ; Cutaneons em;;?{&; 'S IPEusrpnn Hemorrhagica.

Auscites; Encysted Dropsy; Hydrothorax; Hydro] Peric'urdii; H&dmcerhnlul Internus, acute, subacute,
and chronic: Anasarca; with a Disquisition on the Management of the whole.
. GOUT, RHEUMATISM, &c. &c.

“The name of Chapman stands deservedly high in the annals of American medical science. A teacherands
leotarer for nearly Soﬂ years, in the oldest and, we believe, the first medical school on this side of the Atlantie,
the intimate friend and companion of Rush, Kuhn, Physick, Wistar, Woodhouse, Dewees, and a host of others
scareely less renowned, Professor Chapman ‘reflects upon the profession of this generation ing of the
genius and wisdom of that which has passed i he stands out the able and eloquent champion of the doctrines
and pl:incip(la- of other times, when Cullen’s ¢ first lines” formed the rule of faith for all the Doctors in Medicine

ughc - In him is embodied the experience of three score and ten, strengthened by reading,
and enlightened by a familiar intereourse with many of the ablest medical men in the New and Old World.
“In lusion, we must declare our belief that the name of Chapman will survive when that of many of his

cotemporaries shall have been forgotten; when other generations shall tread the great theatre of human
affairs, and when other discoveries yet undiuclond, shall shed a brighter light upon the path of medical scieuce.
~The various lectures which he has been publishing, containing, as they do, the doctrines that he has so long
and so eloguently taught to IA{P- and admiring ci ‘we doubt not will be welcomed with delight by his pu-
pupils throughout the Union.”— New ns ical Journal.

_CHAPMAN ON THORACIC VISCERA, ETC.
‘ LECTURES ON THE MORE IMPORTANT DISEASES

THORACIC AND ABDOMINAL VISCERA,

DELIVERED IN THE UNIVERSITY OF PENNSYLVANIA.
By N. CHAPMAN, M.D.
Professor of the Theory and Practice of Medicine, &c.
In one Volume, Octavo.

WILLIAMS AND CLYMER ON THE RESPIRATORY ORHANS, ETC.
A TREATISE ON THE

DISEASES OF THE RESPIRATORY ORGANS,

INCLUDING
THE TRACHEA, LARYNX, LUNGS, AND PLEURA.

By CHARLES J. B. WILLIAMS, M.D,, :
Consulting Physician to the Hospital for C ption and Di of the Chest; Author of
“ Principles of Medicine,” &e. &c. :
WITH NUMEROUS ADDITIONS AND NOTES.

Br MEREDITH CLYMER, M.D,, !
Physician to_the Philadelphia Ho.lpitll.
. In one neat 8vo. Volume, with Cuts.
This work recommends itself to the notice of the profession as containing & more particue
lar and detailed account of - the affections of which it treats than perhaps any other volume

before the pablic.

“The wood cuts illustrating the physical examination of the chest, are admirably executed, and the whole
mechanical execation of the work, does much credit 1o the publishers. This work is undoubtedly destined to
take precedence of all others yet published on the “ Respiratory Organs,” and as a text book for teachers and
students, no better in the present state of the science is 10 be expected."—New York Journal of Medicine.
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NOW READY, | i

A NEW AND IMPROVED EDITION

oF MMSBIITHAM’S STANDARB WORK ON I‘ARTIIRITIIIN

THE PRINCIPLES' AND PRAO’I’IGE OF

OBSTETRIG MEDICINE AND SURGERY,

IN REPERENCE T0
THE PROCESS OF PARTURITION

. ILLUSTRATED BY

‘One hundred and forty-eight Liarge F'igures on 83 Lithographic Flates.

By FRANCIS H. RAMSBOTHAM, M.D,, &c.

A NEW EDITION, FROM THE ENLARGED AND REVISED LONDON EDITION.
In one large imperial octavo volume, well bound.

L ]
The present edition of this standard work will be found to contain numerous and important improvements
“over the last. Besides mucb additional matter, there are several more plates and wood-cuts, and those whick
« were before used have been re-drawn. This book has long been known to the profession, by\whom it has
been most flatteringly received. The publishers take great pleasure in submitting the following testimony to
ts value from Professor Hodge, of the Pennsylvania University.

Philadelphia, August Oth, 1845
GayTurMEN:—f have looked over the proofs of Rambothm on Human Parurition, with is imporiant
impmvemenu, from the new London edition.

This Work needs no commendation from me, receiving, a8 it Goes, the unanimbus recontrsendation vf the

Brhtish poriodical press, asthe standard work on Midwifery; “chaste in language, classical in composition,
happy in point of arrangement, and abounding in most interesting illustrations.”’s
To the American public, therefore, it js mest valuable—from its intrinei doubted excellence, and as

being the best authorized exponent of Brjtish Midwifery. Its circulaglop will, I 1ryst, be sxtengive thrqugh-
out oyr country.

There is, however, a ponlon of Obatetric Sclence to which nuﬂclent mnuon, it appears to me, has not
been paid. Through you, I have promised 1o the public & work on this subject, and although the continued
occupation of my time and thoughts In the dvties of & teacher and practitioner have as yet prevented the ful-
filment of the prowise, the day, I trust, is not duunt, when, under the hope of being useful, I shall prepare
an sccount of the MecHANISM oF Lazous, illustrated by saitable engravings, which may be reguded asan
addesdum te ihe standard works of Ramsbotham, and our own Dewees.

Very respectfully, y‘onn,
HUGH L. HODGE, M.D,,
Pryfassor of Otwtetrics, &e. §c,, in the University of Pennisyl

. Mesars. LA & Brancraxo.

—
! % This new edition of Dr. Ramsbotham’s work forms one of the most complete and thoroughly useful treatises
on Midwifery with which we are acquainted. It is not & mere reprint of the first edition; the entire work
has undergone a careful revision, with additions. We have already given specimens of Lhe work sufficient
1o jusify our hearty recommendation of & as one of the best guides that the student or young practitioner can
follow."—British and Foreign Medical Revigw, Jan., 1845,

“ The work of Dr. Ramsbotham may be described as a complete system of the principles and practice of
Midwifery; and the suthor has been at very great pains, indeed, to present a just and useful view of the pre-
sent state of obstetrical knowledge. - The fllustrations are nunierous, well selected, and appropriate, and en-
graved with great accumcy and ability. In short, we regard this work, between accurate descriptions and
usoful illustrations, as by far the most able work on the Principles and Practice of Midwifery thak has ap-
peared for a long time. Dr. Ramsbotham has contrived to infuse a larger proportion of common sense, and
Pplain unpretending practical knowledge into this work, than is commonly found in works on this subject;

& Northern Journal of Medicine for July 1845,

?
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and as such we have ereat pleasgre in moumendlu-u to the astention of obstetrical pmduneu "—Ediu‘
durgh Medical and Sargical Jourwal.

“This is one of the most beantiful works which have tately lssued fmm the medical press; and is alike
creditable, to the talents of the author and the enterprire of the publisher. It is a good and thoroughly praes
tical treatise ; the different subjecis are laid down in a clear and perspicuous form, and whatever is of impots
ance, is illustrated by first rate engravings. A remarkable feature of this work, which ought to be mentioned,
is its extraordinary cheapness. Asa work conveying good, sound, practical precepts, and clearly demoustra-
ting the doctrines of Obstetrical Sci , WO can fidently [ d it either to the student or pnc(l-
vioner.”’—Edinburgh Journal ¢f Medical Seience.

%This work forms a very handsorpe volume. Dr. Ramsbotham has greated the subject in a manner worthy
of the reputation he p , and has ded in forming a book of reference for pno\l\ionen, and asolid
and easy guide for undenu Looklng at the contents of the voluwe. and its remarkably low price, we have
Ro hesitation in saying that it has no parallel in the history of publishing."”—Provincial Medical and Surgs-
oal Journal.

“Tt s the book of Midwirery for otudents; clear, but not too minute in its details, and sound in its practi- "
eal instractions. Itis so completely illustrated by plates (admirubly chosen and executed,) that the studens
must be stupid indeed who does not undersiand the details of thijs branch of the science, so far at least as
deecription can make them intelligible.”=—Dublin Journal ¢f Medical Science.

“Qur chief object now is to state our decided opinion, that this work is by far the best that has appeared in
this country for those who seek praetical information upon Midwifery, conveyed in a clear and concise style.
The value of the work, too, is strongly enhanced by the numerous and beautiful drawings, which are in the
first style of excellence.”’—London Medical Journal.

“We most earnestly recommend this work to the student who wishes to acquire knowledge, and to the
practitioner who wishes 1o refresh his memory,as a most faithfal picture of practical Midwifery ; and we caa
with justice say, that altogether it is one of the best books we have read on the subject of Obatetric Medis
tine.”— Medico-Chirurgical Review.

“All the ned in the pr of parturition, and overy step of this process, in all its differeng
forms, are mmqml with :dminblo plates. . . . . When we call to mind the toil we usdérwent ia
acquiring a kpowledge of this subject, We cannot but envy the student of the present day the aid which this
work will afford him. . . . . Werecommendthe student who desires to master this difficult subject with
the least possible trouble, to possess himself at once of & copy of this work.""—Ameripun Journal ¢f the Ao
dical Sciences.

.

]t is intended expreuly for students and juniot practitioners in Midwifery ; it is, therefore, as it ought to * *

be, elementary, and will not consequently, admit of an elaborate and extended review. Our chief object
now is to state our decided opinion, that this work is by far the best that has appeared in this ¥, for

* those who seek practical information opon Midwifery, conveyed in'a clear and concise style. The vaiue of
the work, teo, is strongly enh 1 by the and beautiful drawings by Bagg, which arein the first
style of excellence. Every point of praciical importance is illustrated, that requires the aid of the engraver
to fix it upon the mind, and to reader it ciear to the compnhonslon of the student.”—London Medical
Gazelte.

“ We feel much pleasure in recommending to the notice of the profession one of the chexpest and moet ele-
* gant productions of the medical prees of the present day. The text is written ina elm, concjse, and simple
style. We offer our most sincere wishes that the undertaking may enjoy all the ‘success which it so well
merits.”’— Dublin Medical Press. .

“We strongly recommend the work of Dr. Ramsbotham to all our obstetrical readers, especialty to thoss
who are entering upon practice. It is not only ons of the cheapest, but one of the most beautiful works in
Midwifery.”’— British and Foreign Medical Review.

% Among the many luenry undertakings with which the Medlul precs n present teems, there are few that
deservea ion at vur hands than the work—we might almost say the vbstetrical library,
comprised in & single volume—which is now before us. Few works surpass Dr. Ramsbotham’s in beauty am‘
elegance of getting up, and in the abundant and excellent engraviugs with which it is illustrated. We hear;
tily wish the volume the success which it merits, and we h>.ve no doubt that before long it will occupy @
place in every medical library in the kingdom. The illustratioas are Admirablé; they-ar® the johos
of Bagg and Adlard, and comprise within the series the best obstetrical plaies of our best ohstesrical authors,
éncient and modern. Muany of the engravings are calculated to fix the eye as much by their excellence of
éxecution, and their besuty as works of art, as by their fidefity te nmure and snatomical acourdcy.”—
Loncet.

* This Is & work of unusual interest and Importance to students and physicians. It is from the pen of Dr.
Ramsbotham, consulting physician in obstetric cases of the London Hospital, and embodies in one volume
the Principles and Practice of Obstetric Medicine and Surgery. The treatise ts allntirably written, and {iluss
trated by a grest variety of engravings: Indeed every thing in the obstetric art, capable of being explaimed
by eagravings, is displayed o the eye in these admirably execuied prints. A medical corvespondent of the
New Yurk American, says, that the ‘universal voice of the Britich jouruh accorde jn comwending this
work to the profession, as one of the best el tary treatises in the language,’ and we can only say, in addi-
tlon, that the American publishers have, as faras we can judge from the execution of the plaies in their edl-
ton, done full justice to the original work. Wesincerely hope that it may meet with entire success, and we
cannot doubt that, when its merits are fully known, It will befound in every medical library in the country.”
—RBaturday Evening Post.
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L Now Ready,
CHEMISTRY FOR STUDENTS.
EI.EMENTARY CHEMISTRY, THEORETICAL AND PnAcrchl..

. . By GEORGE FOWNES, P=. D.,
Chemical Lecturer in the dedlesox Hospital Medieal Bchool, &e. &e.

With Numerous Ilustrations, Edited, with Additions,

Bvr ROBERT BRIDGES, M.D.,

Professor of General and Pharmaceutical Chemutry in the Phnlulelphu College
of Pharmacy, &c.

\

In one large duodecimo volume, sheep or extra cloth.

This is among the cheapest volumes on Chemistry yet presented to the pro-
fession. The character of the work is such as should recommend it to all col-
leges in want of a text-book as an introduction to the larger and more advanced
systems, such as Graham’s and others. The great advantage which it possesses
over all the other elementary works on the same subject now before the public,
is the perfect manner in which it is brought up to the day on every point, em-
bracing all the latest investigations and discoveries of importance, in a concise
and simple manner, adapted to the time and comprehension of students com~
mencing the science. It formsa royal 12mo. volume of 460 large pages, on small
type, embellished with over one hundred and sixty wood engravings, which
will be found peculiarly instructive as to the practical operations of the labora-

tory, and the new and improved metheds of experimenting.
It has already been adopted as a Text-hook by Professor Silliman of Yale Col-
lege, and by other Colleges in different parts of the country.

- Bztract from & letter from Professor Millington, of
William and Mary College, Va.

“T have perused the book with much pleasure, and
find it a most admirable work; and, 1o my mind, sach
& one as is just now much needed in schools and col-
leges. ® * # All the books I have met with on che-
mistry are either too puerile or toe® erudite, and £ con-
fess Dr. Fownes’ book seems to be the happiest medium
1 have seen, and admirably suited to fill up the hiatus.”
Bxtract from & letior from Professor W. E. A. Aikin,of

the University of Maryland. .

“The first cursory examination left me prepossessed
in its fe ,and a subseq more careful review
has confirmed these first impressions. Ishall certainly
zecommend it 0 my classes, and feel sure that they
will profit by using it during the session of lectures.

“As a judicious compendiam, I think Fownes’ Che-
mistry eannot fail to be highly useful to0 the class of
seaders for whom it was designed.”

% Mr. Fownes’ work, although consisting of only &
single thick 12mo. volume, includes a notice of almost
evety branch of the subject, nothing of any importance

being omitted, and appears to us extremely well
adapted as a text-book for the pupil attending & course
of leetures on chemistry. Indeed we have no doubt
that it will ultimately become the medioal student's
favourite manual.”"—Dublin Medical Press.

“Having examined it with some attention, we feel
qualified to recommend itto our younger readers as an
admirable exposition of the present state of chemtical
science, simply and clearly written, and displaying a
thorough practical knowledge of its details, as well as
& profound acquaintance with its principles.”—British
and Foreign Medical Review.

“Numerous and useful as are the works extant on
the Science of Chemistry, we are nevertheless pre-
pared to admit that the author of this publication has
made a valuable addition to them by offering the stu~
dent and those in general who desire to obtain informa-
tion, an accurate compendium of the state of chemical
science; which is, moreover, well illustrated by ap-
propriate and neatly exoeuted wood eagravings. * ¢
Afier what we have stated of this work, our readers
will not be surprised that it has our hearty commenda-
tion, and that, in our opinion, it is calculated, and ata
trifling expense, to spread the doctrines of the intricate
science which it so clearly explains.”—Madico-CAé-
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"Thiluglnnpmnding,bu‘ idedly v luabl

its more ab bji Such a is the one

treatise, on the elements of chentistry, theoreticel and
practical. Dr. Bridges has a perfect idea of what is

ded, and the preparation of this excellent guide
should havg thie countenance of all public instructors,
aud especially those of medical students.”—Bosion
Med. & Surg. Journal.

“his is & very excellent manual for the use of stu-
dents and junior practitioners, being sufficiently full
and plete on the el of the , withoat
omitting any necessary information, or extending too
far into detail. It is written in a clear and concise
mtyle, and illustrated by a sufficient number of well
executed wood-cuts and diagrams. The Editor has
executed his task in a creditable manner, and we have
no doubt the work will prove entirely satiafactory, as
an introduction to the acience of which it treas.”—N.
Y. Journal of Med. & Surgery.

% He has succeeded in eom;)rising the matter of his
work in 460 duodecimo pages, which, assuredly, isa
recommendation of the volume as a text-book for sta-
deats. In this respect it.has advautages over any
treatise which has yet been offered to Amencan st-
dents. The difficulty in a text-book of chemistry is to
treat the subject with safficient fullness without going
o much into detail. For students comparatively
ignorant of chemical science, the larger systems are

profitabl pani in their d upon lee-
tares. They need a work of a more elementary cha-
racter, by which they may be inducted into the first
principles of the , and prepared for m:

T

which we have now the pleasure of introducing to our
readers ; no manual of chemistry with which we have
met comes 80 near meeting the wants of the beginner.
All the prominent truths of the science, up o the pre- .
sent time, will be found given in it with the utmost
practicable brevity. The style is admirable for its
conciseness and clearness. Msny wood-cmis are
supplied, by which processes are made intelligible
The author expresses regret, that he eould not enter
more largely into organic chemistry, but his details
will be found to embrace the most important facts in
that interesting braneh of the science. We shajl re~
commend his manual to our class next winter.”—The
Western Journal of Madicine and Surgery.

“We are presested withra work, not only compre-
hensive as g 1 pringiples, but full of prac-
tical details of the working processes of the scientific ,
laboratory; and in addition, it coumins numerous
wood engravings, showing the most useful forms of
apparatus, with their adjustments and methods of use.

“The original work having been fall and complete,
as far as the limits of such a volume would permit,
and on every point brought up to the date of its publi~
cation (in September last,) the task of the editor has
been to add any important matter which appeared
since, and tp gorrect sueh typographical errors as had
escaped the author. That this task has been well
and ably performed, the known zeal and competency
of Dr. Bridges afford a suffieient guarantee.”—TAs
Medieal Bxaminer. ’

GRAHAM'S CHEMISTRY,

THE ELEMENTS

OF GHEMISTRY.

INCLUDING THE APPLICATION OF THE SCIENCE TO THE ARTS,

With Numerous Illustrations, -

BY THOMAS GRAHAM, F.R.S.L. and E. D.
1 ) Professor of Chemistry in University College, London, &c. &e. :

WITH NOTES AND ADDITIGNS,
. BY ROBERT BRIDGES, M.D., &c. &ec.
In One Vol. Octavo.

.

.

The great advancement recently made in all branches of chemical inveshg_aﬁon, ren-
1

ders necessary an enlarged work which shall clearly elucidate the numerouns

scoveries,

especially in the department connected with organic Chemistry and Physiology, in

which sach gigantic strides have been made during the last few years.

present

treatise is considered by eminent judges to fulfil these indications, and to be pecu-

liarly adapted to the necessities of

e advanced medical student anti

practitioner. In

adapting it to the wants of the American profession, the editor has endeavoured to render
his portion of the work worthy the exalted reputation of the first chemist of England. °
It is already introduced in many of the Colleges, and has universal approbation.

Though so recently published, it has been translated into German, by Dr. F. Julius
Otto, the eminent professor at Brunswick, and has already passed to a second edition.
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A. NEW MEDICAL DICTIONARY.

. In one Volume, large 13meo., now ready, at a lew price.

A DICTIONARY OF

THE TERMS USED IN MEDICINE

AND

THE COLLATERAL SCIENCES;
By RICHARD D. HOBLYN, A.M,, Oxon. -
FIRST AMERICAN, PROM THE SECOND LONDON EDITION. .

. __REVISED, WITH NUMEROUS ADDITIONS,
BY ISAAC HAYS, M.D,,
EDITOR OF THE AMERICAN JOURNAL OF THE NEDICAL SCIENCES.

- Believing that a work of this kind would be useful to the profession in
this country, the publishers have issued an edition in a neat form for the.
office table, at a low price. Its objeet is to serve as an introduction to the .
larger and more elaborate Dictionaries, and to assist the student commenec-:
ing the study of Medicine, by presenting in a concise form an explanation
of the terms most used in N}redicine and the collateral sciences, by giving
the etymology and definition in a manner as simple and clear as possible,
without going into details; and bringing up the work to the present time
by including the numerous terms lately introduced. This design the author’
has so ably executed as to elicit the highest encomiums of the medical
press, a few of the testimonies of which are subjoined. :

It has been edited with especial reference to the wants of the American

- practitioner, the native medicinal plants being introduced, with the for-

mulze for the various officinal pre‘parations; .and the whole being made to
conform to the Pharmacopeia of the United States. It is now ready in
;)ne neat royal duedecimo volume of. four hundred pages in double co-
umns.

Ecztract from a Letter from Professor Watts of the College of Physicians and Snrgeons, N. York.
“It is @ valuable book for those more advanced in the profeseion, but especially for

students of Medicine, and I shall take pleasure in recommending it to my class during
the coming session.”

OPINIONS OF THE PRESS.
“We hardly remember to have seen so much valuable matter condensed into
such a small compass as this little volume presents. The first edition was pub-

. lished in 1835, and the present may be said to be almost re-written, introducing

the most recent terms on each subject, 'The Etymology, Greek, Latin, &c., is
carefully attended to, and the explanations are clear and precise. We cannot too
strongly recommend this small and cheap volume to the library of every student and
every practitioner.”’— Medico-Chirurgical Review.

* We gave a very favourable account of this little book on its first appedrance,
and we have only to repeat the praise with increased emphasis. It is, for its size,
decidedly the best book of the kind, and ought to be in the possession of every
student. Its plan is sufficiently comprehensive, and it contains an immense mass
o‘t;l n;;esgary information in a very small compass.”— British and Foreign Medi-
¢ eview. | . . .

“ A work much wanted, and very ably executed.”— London Medical Journal.

“This compendious volume is well adapted for the use of students. It contains
& complete - glossary of the terms used in medicine—not only those in common
use, but also the more recent and less familiar names introduced by modern wri-
ters. The introduction of tabular views of different subjects is at once compre-
hensive and satisfactory.”—Medical Gazette. Co-

« Concise and ingenious."—Johnson’s Medico-Chirur. Journal. '

“It is a very learned, pains-taking, complete, and useful work—a Dictionary
absolutely necessary in a medical library.”— Spectator,
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A NEW EDITION OF .

- CARFENTER’S EUMAN RETSIOLOGT,
* % 0 REVISED AND NUGH INPROYED. ~

~ PRINCIPLES OF HUMAN PHYSIOLOGY,

'WITH THEIR CHIEF APPLICATIONS TO

PATHOLOGY, HYGIENE & FORENSIC MEDICINE.

Br WILLIAM B. CARPENTER, M.D., F.RS, &¢. .
SECOND AMERICAN, FROM A NEW . AND REVISED LONDON EDITION.
: WITH NOTES AND ADDITIONS,
: ) BY MEREDITH CLYMER, M.D,, &c.,
With Two Hundred and Sixteen Wood-cut- and other Hlustrations.
In one octavo volume, of about 650 closely and beautifully printed pages.

The very rapid sale of a large impression of the first edition is an evidence of the merits of this
valuable work, and that it has been duly appreciated by the profession of this country. The pub-
lishers hope that the present edition will be found still more worthy of approbation, not only from
‘the additions of the author and editor, but also from itd superior execution and the abundance of
its illustrations. No less than eighty-five wood-cuts and another lithographic plate will be found
to have been added, affording the most material assistance to the student.

¢ We have much satisfaction in declaring our opinion that this work is the best systematic treat=
ise on physiology in our own language, and the best adapted for the student existing in any lan
guage,’—Medico-Chirurgical Review. . ) o

NOW READY.
A NEW AND IMPROVED EDITION OF

»PEﬁGUSSQN’«S CPERATIVE SURGERT.

A SYSTEM OF PRACTICAL SURGERY.
By WILLIAM FERGUSSON, F.RS.E. .
Second American Edition, Revised and Improved.

WATH TWO HUNDRED AND FIFTY-TWOWJLLUSTRATIONS RR0M DRAWINGS BY BAGS, FGIAVE? BE.
GILBERT, WITH NOTES AND ADDITIONAL ILLUSTRATIONS, .

. . ]

BY GEORGE W. NORRIS, M.D., &e. ..
In one beautiful octavo volame of six hundred and forty large pages.

The publishers commend to the. attention of the profession this new and improved edition of
Fergusson’s standard work, as combining cheapness and elegance, with a clear, sound and practical
treatment of every subject in surgical science. Neither pains nor expense have been spared to .
make it worthy of the reputation which it has already acquired, and of which the rapid exhaustion
of the first edition is sufficient evidence. It is extensively used as a text-book in many medical
colleges throughout the country. .

The object and nature of this volume are thus described by the author :—¢¢The present work
has not been produced to compete with any already before the Profession; the arrang t, the
manner in which the subjects have been treated, and the illustrations, are all different from any of
the kind in the English language. Tt is not intended to be placed in comparison with the elemen-
tary systems of Cooper,.Burns, Liston, Symes, Lizars, and tﬁat excellent epitome of Mr. Druitt.—
It may with more propriety be likened to the OPERATIVE SurGERY of Sir C. Bell, and that of Mr.
Averill, both excellent in their day, or the more modern production of Mr. Hargrave, and the
PrAcTiCAL SureERY of Mr. Liston. There are subjects treated of in this volume, however, which
none of these gentlemen have noticed ; and the author is sufficiently sanguine to entertain the idea
that this work may in some degree assume thet relative position in British Surgery, which the
classical volumes of Velpeau and Malgaigne py on the Continent.”

. ¢If we were to say that this volume by Mr, Ferg , 38 one excellcntly adapted to the stu-
dent, and the yet inexperienced practitioner of surgery, we should restrict unduly its range. It is
of the kind which every medical man ought to have by him for ready reference, as a guide to the
rompt treatment of many accidents and injuries, which whilst he hesitates, may be followed by
mcurable defects,and deformities of structure, if not by death itself. In drawing to a close ous
notice of Mr. Fergusson’s Practical Surgery, we cannot refrain from again adverting to the nume-
tous and beautiful illustrations by wood-cuts, which contribute so admirably to elucidate the de- .
xcriptions in. the text. Dr. Norris has, as nsual, acquitted himself fudiciously in his office of
sanotator. His additions are strictly practical and to the pcint.?—. of Medical Science,
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LATBLY PUBLISEED,
A NEW EDITION OF .

WILSON’S HUMAN ANATOMY,

A SIYNTRIR OF HUMMAN ATATOMT,

~ GENERAL AND SPECIAL.
BY BERASMUS WILSON, M.D,,
Lecturer on Anatomy, London.
. SECOND AMERICAN EDITION, EDITEP BY
PAUL B. GODDARD, A.M, M.D,,
Lecturer on Anatomy and D ator in the Unicersity of Pennsyloania, &e.
- WITH OVER TWO HUNDRED ILLUSTRATIONS,
Beautifully Printed from the Second London Edition.

IN ONE VERY NEAT OCTAVO VOLUME.
From the Preface to the Second American Edition.

¢ The very rapid sale of the first edition of this work, is evidence of its appreciation by the pro- .

fession, and is most gratifying to the author and American editor. In preparing the present edition
no pains have been spared to render it as complete a manual of Anatomy for the medical student as
possible. A chapter on Histology has therefore been prefixed, and a considerable number of new
cuts added. Among the latter,are some very fine ones of the nerves which were almost wholl
omitted from the origin®l work. Great care has also been taken to have this edition correct, a!
the cuts carefully and beautifully worked, and it is confidently believed that it will give satisfaction,
offering a further inducement to its general use as a TEXT-Boox in the various Colleges.”?
¢ Mr. Wilson, before the publication of this work, was very favourably known to the profession

by his treatise on Practical and Surgical Anatomy; and, as this is the Second American Edition,
from the second London Edition, since 1840, any special commendation of the high value of the

resent work, on our part, would be supererogatory. Besides the worfhas been translated at Ber-
in, and overtures were repeatedly made to the London publisher for its reproduction in France.~
The work is, undoubtedly, a complete system of human anatomy, brought up to the present day.—
The illustrations are certainly very beautiful, the originals having been expressly designed and exe-
cuted for this work by the celebrated Bagg of London; and, in the Americah edjtion they have
been copied in & masterly and spirited manner. As a text-book in thé various colleges we would
commend it in the highest terms.”—New York Journal of Medicine.

CHURCHILL'S MIDWIFERY.
ON THE THEORY AND PRACTICE OF MIDWIFERY,
BY FLEET M.D.,, MRIA,

'WOOD CHURCH
PHYSICIAN TO THE WESTERN LYING-IN-MOSPITAL, ETC., ETC.
WITH NOTES AND ADDITIONS
) BY ROBERT HUSTON, M.D.,
Professor in the Jefferson Medical College, &c., &c.
And One Hundred and Sixteen Xllustrations,
Engraved by Gilbert from Drawings by Bagg and others.
In one volume, octavo.
This work commends itself to the notice of the profession from the high reputation of the author
and editor, and the number and beauty of its illustrations. Besides accurate directions for
- THE PRACTICE OF MIDWIFERY,
a portion of the work is also devoted to
THE PHYSIOLOGY AND PATHOLOGY
connected with that essential branch of medical knowledge.

' ¢ [t i impossible to ive a more useful orelegant manual : the letter-press contains all that
the practical man can desire ; the illustrations are very numerous, well chosen, and of the most ele-
gant description, and the work has been brought out at a moderate price.”>—Provincial Med. Jour.
« We expected a first rate production, and we have not been in the least disappointed. Although
we bave many, urg many valuable works on tokology, were we reduced ity of poe-
sessing but one, an
and Surg. Journal,
This work is printed, illustrated and bound to match Carpenter’s Physiology,
Fergusson’s Surgery and Wilson’s Anatomy, and the whole, with Watson’s Prac-
tice, Pereira’s Materia Medica and Graham’s Chemistry, are extensively used in
the various colleges.

to the
permitted to choose, we would unhesitatingly take Churchill.?>—Western Med.
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PEREIRA’S "MATERIA MEDICA.

WITH NEAR THREE HUNDRED ENGRAVINGS ON WOOD.
A NEW EDITION NOW READY.

THE ELEMENTS OF MATERIA MEDICA AND THERAPEUTICS.

COMPREHENDING THE NATURAL HISTORY, PREPARATION, PROPERTIES, COMPO-
SITION, EFFECTS, AND USES OF MEDICINES.

BY JONATHAN PEREIRA; M.D., F.R.S. and L. S.
Member of the Society of Pharmacy of Paris; Examiner in Materia Medica and Pharmacy of the
University of London; Lecturer on Materia Medica at the London Hospital, &c., &c..
' Second American, from the last London Edition, enlarged and improved. ‘ With Notes and Additions
BY JOSEPH CARSON, M.D.,
In two volumes, octavo. . -

Part I, contains the General Action and Classification of Medicines and the Mineral Materia Me-

dica. Part II, the Vegetable and Animal Kingdoms, and .including diagrams explanatory of the
Processes of the Pharmacopeias, 2 tabular view of the History of the Materia Medica, from the
earliest times to the present day, and a very copious index: From the last London Editien, which
has been thoroughly revised, with the Introduction of the Processes of the New Edinburgh Phiar-
macopeia, and containing additional articles on Mental Remedies, Light, Heat, Cold, Electricity,
Magnetism, Exercise, Dietetics and Climate, and many additional Wood-cuts, Illustrative of Phar-
maceutical Operations, Cryonllogn&hy, Shape and Organisation of the Feculas of Commerce, and
the Natural History of the Materia Medica. .
The object of the author has been+o sulgly the Medical Student with a Class Book on Materia
Medica, containing a faithful outline of this epartient of Medicine, which should embrace a con+
cise accoupt of the most important discoveries in Natural History, Chemistry, Physiology, and The-
rapeutics, in so far as they pertain to Pharmacology, and treat the subjects in the order of their
natural historical relations. 3 . : )

The opportunity has been embraced in passing this New Edition through the hands of the Editor,
Dr. Carson, to make such additions as were required to the day, and to correct such errors as had
passed the ingpection of the Author and Editor of the first editiop. It may now be considered as
worthy the entire confidence of the Physician and Pharmaceutist as a standard work. .

This great Library or Cyclopedia of Materia Medica has been fully revised, the errors corrected,
and numerous additions made by DR. JOSEPH CARSON, Profesesor of Materia Medica and Phar-
macy in the <College of Phaymacy,” and forms Two Volumes, octavo, of near 1600 large and
closely printed pages. It may be fully relied lgon ‘a8 a permanent and standard work for the coun-
try—embodying, as it does, full references to the U. 8. Pharmacopeia and an account of the Medi~
cal Plants indigenous to the United States.

¢ An Eacyoclopeedia of knowledge in that department of medical science—by the common con,
sent of the profession the most elaborate and scientific Treatise on Materia Medica in our lan-
e.9%—Western Journal of Medicine and Surgery. )
¢Upon looking over the American edition of the Materia Medica of Dr. Pereira, we have seen no'
reason to alter the very favourable opinion expressed in former numbers of this Journal. (See Am,
Med. Journal, XXIV, 413, and N. 8., I. 192.) We are glad to perceive that it has been repub-
lished here without curtailment. In(ie endently of the injustice done to an auther by putting
an abbreviated edition of his works, without his superintendence or consent, such a course would
in the present instance have been unjust also to the public, as one of the chief recommendations
of Dr. Pereira’s treatise is its almost oncyclsredic copiousness. We turn to its pages with
the expectation of finding information upon all points of Materia Medica, and would have good
reason to complain were this expectation disappointed by the scissors of an American Editor,
Indeed, the main defect of the work, in relation to American practitioners, was the want of
sufficient notices of the medicines and preparations. peculiar to this country. In the edition
before us this defect has been supplied by the Editor, Dr. Joseph Carson, who was, in a high
degree qualified for the task, and, so far as we are able to judge from a very partial perusal, has
mn«g it with judgment and fidelity. The nomenclature and preparations of our natiomal
standard have been introduced when wanting in the English edition, and many of our medical
lants, either briefly noticed or altogether omitted by Dr. Pereira, because unknown in Europe,
ve been sufficiently described. W’e must repeat the expression of our opinion that the work will
be found an invaluable storehouse of information for the physician and medical teacher, and con~
gratulate the profession of this country that it is now, placed within their reach.”>—.4m. Med. Journ,
. ¢¢ To say that these volumes on Materia Medica and Therapeutics, by Dr. Pereira, are comprehen-
sive, learned and practical, and adapted to the requirements of the practitioner, the advanced stu-
dent, as well as the apothecary, expresses the opinion, we will venture to assert, of nearly every
udge of the subject, but fails to convey to those who are not acquainted with the work, a definite
idea of its really distinctive traits, according to our general usage, we shall, therefore, proceed to
place these before our readers, so that they may know what it is, and why we praise. Valuable
and various as are the contents of the volumes of Dr. Pereira, we have no hesitation in asserts
ing, despite the adverse cant in some quarters on the subject of the American additions to English
“works, that the value of the present edition is enhanced by the appropriate contributions of
Dr. Carson, who has iatroduced succinct histories of the most important indigenous medicines of
the United States Pharmacopeia.”’—Select Med. Library.
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THE SURGICAL WORKS OF OF SIR ASTLEY COOPER,

LEA & BLANCHARD have now completed lhe last volume of tbe lllunlmed works of Sir Astley Cooper.
They form an elezant series; the works on Hernia, the Testis, thre Thymus' Gland and the Breast, being print-
ed, I11usirated and bound to.maich, in imperial octave with nwnerops LI CHQGRAPHIC PLATES, whila the
Treause on Dislacatons is in a neat medium ociavo form, with RUHEBOU 3 WOOD-CUTS nimiiar to the

last London Edision.

COOPER ON THE

ANATOMY AND DISEASES OF THE BHEAST &,

JUsT PUBLISH’ED.

This large and beautiful volume contains ains THE ANATOMY OF THE BREAST;
THE COMPARATIVE ANATOMY OF THE MAMMARY GLANDS;
ILLUSTRATIONS OF THE' DISEASES OF THE BREAST;

And ‘Twenty-five Miscellaneous Surgical Papers, now first published in a collected fgrm.
By SIR ASTLEY COOPER, Baxr., FR.S,, &c.

The whaole in one large imperial octavo valume, illostraied with two hnndred and fifiy-two ﬁguru on -
thiny six Lithographic Plates; well and strongly bound..

- * §IK ASTLEY CODPER ON HERNIA,
WitR One Hundred and Thtrm Figures i Li Iw;raphy.

_THE ANATUNY AND SURGICAL TREATMENT OF
A.BDOMIN'AL HERNIA

- By Sir ASTLEY CQOPER, Barr.
Edited by C. AsTor Kev, Surgeon to Guy’s Hospital, &e.

This .lmpomm work of Sir Astley is printed from the atithorized second edition, published ih Lnndon,

* large super-royal folio, and edited by his nephew, Professor Key. It contains ail the Plates and all the Lot-

terprdss—there are no oniissions, lnlerpoluﬂom, or modifications—it is the completé work in’
One L Iﬁperﬁal Octavo Volame.
WITH GYER 130 FIGURES ON 26 § PLATES, AD OTER 400 LARGE PAGES OF nmmm..

The correctness of the Plates is gunram.eed by a revisivn and close exajninativa under the eye of a distin-

gwished Syrgeoa of this city.
" ANOTHER VOLUME OF THE SERIES CONTA!NS HIS T REATISE

ON THE STRUCTURE AND DISEASES OF THE TESTIS.

Illustrated by 120 Figures. From the Second London’ E(ﬁuon.

By BRANSBY B. COOPER, Esq. S
AND ALSO -

0N THE ANATOMY OF THE THYMUS GLAND.

Hlustrated by §7 Figures.

The two worh together fn 6né beautiful Imperial octave volume, iHustrated ‘with hbuty-ntue‘pluu in
the best style of llmogmphy, and printed and bouml 10 watch.

COOPER ON PRACTURES AND DISLOCATIONS,

WITH NUMEROUS WOOD-CUTS.,

A TREATISE ON DISLOC_\TKOVS AND FRACTURES OF THFE JOINTS, By SIR ASTLEY COOPER,
Bagr, F. R. 8, Bergeant Surgeon to the King, &e.

A new edition much enlarged; edited by BRANSBY COOPER, F.R.S,, Surgeon to Guy's Hospnul with 'sd
ditional Observaiioris from Profeuor Joun C. WARREN, of Hoston. With numerons engravings on 'wood, -
after designs by Bagg, a memoir and a splendid portrait of Sir Astiey. In one ectavo volume.

‘The peculiar value of this, as of all Sir Astley Cooper’a works, consisis i’ its eminently practical character.’
His nephew, Bransby B. Cooper, from his own_ experience, hus added a number of cases. Besides this. Sir
Astley left behind him very contiderable additions in M8, for the exf) 88 purpose of I)emg iBtrodueed into this,
edition. ‘The volume is embellished with ONE HUNDRED AND THIRIY-THREE WOQD-CUTS, aund
containe the hlslor{ of no less than three hundred and sixty-one cases, tius emboc ying the records of 4 life of

ractice of the Author and his various editors. There are also addntmnnl Ohservations from notes rum.;ned

y John C. Warren, M.D., the Professor of Anatemy and Surgery in Harvard Upiversity. -

“ Afler the fiatof the prol'eulon. it would be absurd in us to eulogize Sir Astiey Cooper's work on Fmemm
.mll Dislo Itisa | one, and will probably subsist as long as English surgery.”—Medico- Chirsy-
gic iew.
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LATELY PUBLISHED.
( MEIGS’ TRANSLATION

Gﬂl.DMBAT DE L'ISERE ON 'I'IIE DISEASES OF FEMALES.
A TREATISE ON THE DISEASES OF FEMALES, - -

THE SPECIAL HYGIENE OF THEIR SEX.
WITH NUMEROUS WOOD-CUTS!

BY COLOMBAT DE L’ISERE, "M.D.,
Chevalier of the Legion of Honor; late SurgmtothaHo:puaquduRmdc Valou,dewowdwthabwmav’

TRAN SLATED, WITH MAN Y N 61‘ES AND ADDITIONS,
BY C. D. MEIGS, M.D-,
Mumqf Obstetrics nnd Dumaqf Womm and Children in the J¢iferson Medical College, &c., §-c.
In One Large Volume, 8vo. .
" ¢ We are satisfied it is destined to take the front rank ia this depa.rtmont of medical seienee; it is
- beyond all comparison, the most learned Treatise on the Di of Females that has ever been
written, there being more than one thousand distinct authorities quoted and collected by the inde-
fatigable author, It isin facta comflete exposition of the opinions and practical methods of ali
the celebrated pracmionel‘s of ancient and modern times, The Editor and Translator has per-
formed his partin a manner hardly to be surpassed. The translation is faithful to the original, and
yet elegant. More than one hundred pages of original matter have been mooxporaﬁed ia thc text,
conntatuung a seventh part of the whole volume.””—New York erml of Medici ne. .

ASHWELL ON THE DISEASES OF FEMALES,

A PRACTICAL TREATISE ON THE

DISEASES PECULIAR TO' WOMEN,

ILLUSTRATED BY CASES DERIVED FROM HOSPITAL AND PRIVATE PRACTICE.
By SAMUEL ASHWELL, M.D
uembor of the Roya.l College of Physicians; Obstetric. Physiciax undLeomeuo Gny ‘wHospitel &c.
. WITH ADDITIONS,
By PAUL BECK GODDARD, M.D.

. The whole complete in one Large Octavo Volume.
. ¢ The molt able, and certainly the most standard and practical wosk on female diseases that we
have yet seen.”—Medico-Chirurgical Review.

- A NEW EDITION OF CHURCHILL ON FEMALES.
THE DISEASES OF FEMALES,

INCLUDING THOSE OF

PRAGIPAUIPCT LIPW CEIIBDBRD,

By FLEKTWOOD CHURCHILL, M.D.,
Author of “Theory and Practice of Mldwxfery,” &e., &c

THIRD AMERICAN, FROM THE SECOND LONDON EDITION..
With Ilustrations, Edited with Notes,
Br ROBERT M. HUSTON, M.D., &c., &o.
In One Volume, 8vo.
¢« Ja complying with the demand of the professien in this COURtry for a third edition, the Editor

has much pleasure in the opportunity thus afforded of presenting the work in its more perfect form,
All the lddltlonll references and illustrations contained in the knglish copy, are retained in this.”

TAYLOR'S JURISPRUDENOE.

MEDICAL JURISPRUDENCE,

BY ALFRED 8. TAYLOR.
Lecturer on Medical Jurisprudence and Chemistry at Guy’s Hospital.

‘With numerous Notes and Additions, and References to American Law.
BY R. E. GRIFFITH, M.D.
In one volume, octavo, sheep, Also, done up in neat law sheep.

>
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- CONDIH ON CHILDREN.
A PRACTICAL TREATISE

THE DISEASES OF CHILDREN,
BY D. FRANCIS CONDIE, M. D.
Fellow of the College of Physicians; Member of the American Philosophical Socigty, &e. &c.
In one volume, octavo. )
9 The Publishers wonld particularly call the attention of the Profession to an examination
. " of this work. . .

¢¢ Dr. Condie, from the very great labour which he has evidentlg bestowed upon this book, is entitied
to our respect.as an indefatigable and conscientious student; but if we consider the results of his .
labour, we cannot but admit his claim te a place in the very first rank of eminent writers on the
practice of medicine. Regarding his treatise as a whole, it is more complete and accurate in its
descriptions, while it is more copious and more judicious in its therapeutical precepts than any ef
its predecessors, and we feel persuaded that the Americar medical profession will very soon regard
-it, not only as a very good, but as the very best ¢ Practical Treatise on the Diseases of Children.’»

~—dm, Med. Journal.

THOMSON ON THE SICK ROOM.
" NE DOMESTIC MANAGEMENT OF THE SICK ROOM, -

-~ NECESSARY, IN AID OF MEDICAL TREATMENT, FOR THE '
. CURE OF -DISEASES. - . .
BY A. T. THOMSON, M.D., &c. &e. .
First American, from the Second London Edition.
. Eprrep by R. E. GRIFFITH, M.D. N
In one'royal 12mo. volume, extra cloth, with cuts. '
¢ There is no interference with the duties of the medical attendant, but sound, sensible, and
clear advice what to do, and how to act, so as to meet unforeseen emergencies, and cooperate with
professional skill.”>—Literary Gazette.

MILLER’S PRINCIPLES OF SURGERY.

THE PRINCIPLES OF SURGERY,
By JAMES MILLER, F.R.8.E,, F.R.C.8.E.,,
Professor of S8urgery in the Univeérsity of Edinburgh, &c. T .-
In one neat 8vo. volume.

To match in size with Fergusson’s Operative Surgery.
¢ No one can peruse this work without the conviction that he has been addressed by an accom-
plished surgeon, endowed with no mean literary skill or doubtful goed sense, and who knows hew
to grace or jHumine his subjects with the later lights of our rapidly advancing physiology. The
‘book deserves a strong recommendation, and must secure itself a gencral perusal.”*—Medical Times.

' “WILLIAMS PATHOLOGY.
" PRINCIPLES OF MEDICINE,

COMPRISING .
GENERAL PATHOLOGY AND THERAPEUTICS, and a geteral view of ETIOLOGY,
NOSOLOGY, SEMEIOLOGY, DIAGNOSI8S AND PROGNOSIS.
BY CHARLES J. B. WILLIAMS, M.D,;, F.R.8,,
Fellow of the Royal College of Physicians, etc.'
WITH ADDITIONS AND NOTES
BY MEREDITH CLYMER, M.D.
Lectarer on the Institutes of Medicine, &e. &c.
In one volume, 8vo.

ALISON'S PATHOLOGY.

OF PATHOLOGY AND PRACTICE OF MEBICINE.
BY WILLIAM PULTENEY ALISON, M.D,,
Professor of the Practice of Medicine in the University of Edinburgh, &c. &c.

In Three Parts—Part I.—Preliminary Observations—Part II.—Inflammatory and Febrile Diseases
and ryart II~Chronie ot Non-Febrile Discases, In one vdn?u. octavo.




WORKS ON THE mlous DEPARTMENTS OF MEDICINE
AND SCIENCE
'PUBLISHED BY LEA & BLANCHARD.

ANATOMICAL ATLAS. One vol. 8vo.
See Advertisement.

AMERICAN JOURNAL OF THE MEDI-
CAL SCIENCES. See Advertisement.

ANDRAL ON THE BLOOD. Pathologi-
cal Hematology; An Essay on the Blood in
Disease. Translated by J. F. Meigs and Alfred
Stille. In one octavo volume, cloth.

ARNOTT’S PHYSICS. The Elements of
- Physics, in Plain, or Non-Technical Languuge
A New Edition. Edited by Isaac Hays.
octavo volume, sheep. With numerous cnm

ABERCROMBIE ON THE BRAIN. Pa-

. mw and Practical Researches on the

s of the Brain- and Spinal Cord. A
New Edition. In one volume, 8vo.

ABERCROMBIE ON THE STOMACH.
Pathological and Practical Researches on Dis-
eases of the Stomach, Intestinal Canal, &c.
The Fourth Edition. In one vol. 8vo.

ALISON’S PATHOLOGY. One vol. 8vo.
See Advertisement.

ASHWELL ON FEMALES. One vol.
8vo. See Advertisement.

BERZELIUS ON KIDNEYS &e. The
Kidneys and Urine. Tm-luwd b{
Booth and M. H. Boye. One 8vo. vo cloth

~ BARTLETT ON FEVERS OF THE U. S.

The History, Diagnosis, and Treatment of

Typhus and Typhoid Fevers; and on Bilious,

Remittent and Yellow Fever, In one neat

octavo volume, extra cloth

BARTLETT’S PHILOSOPHY OF MEDI-
CINE. Essay on the Philosophy of Medical

. Science. In Two Parts. One neat oetavo
volume, extra

BILLING’S PR.INCIPLES OF MEDI-
CINE.“* The First Principles of Medicine.
From the Fourth London Edition. In one
octavo volume, cloth.

BRIGHAM MENTAL EXCITE-

. MENT. The Influence of Mental Cultiva-
tion, and Mental Excltement on Health. In
one 12mo. volume, cl

BRODIE ON URINARY ORGANS Lec-
tures on the Diseases of the Urinary Organs.

- In one small octavo volume, cloth.

BRODIE ON THE JOINTS Pathological
ud Burglcl.l Observations on the Diseases of
Joints. In one small octavo volume cloth.

BRODIE’S LECTURES ON PROMINENT
POINTS OF SURGERY. One volume, 8vo.

BUCKLAND’S GEOLOGY. Geology and

. Mineralogy with Reference to Na Theo-
logy. A Bndgewatcr Treatise. In two vols,
8vo. With numerous Maps, Plates, and Cuts.

BREWSTER’S OPTICS. A Treatise on
Optics. With nnmem- ‘Wood Cuts. One vol-
ume, 12mo. half bo

CHELIU® SYSTEM OF SURGERY.

, [Edited by South and Norris. Now publishing
in Parts, to make 8 volumes octavo

COLOMBAT DE LISERE ON FE-
MALES. A Treatise on_the Diseases of Fe-
males, and on the Special Hygiene of their 8ex.
‘Transtated by C. D. Meigs. In one large 8vo.
vol.sheep. With Cuts. See Advertisement.

CHAPMAN ON VISCERA, &c. &c. 1
vol. 8vo, See Advenuemnt.

CHAPMAN ON FEVERS, &c. 1 vol
8vo. See Advertisement.

CARPENTER’S HUMAN PHYSIOLOGY.
See Advertisement.

CARPENTER'S VEGETABLE PHYSIO-
LOGY. Popular Vegetable Physiology. With
Numerous Illustrations. In one neat 12mo.
volume, extra cloth.

COOPER’S (Sir ASTLI.T,) GREAT WORK
ON HERNIA. See Advertisement.

COOPER, (Sm ASTLIY,) ON THE TES-
TIS, &e See Advertisement,

COOPER, (S Asmizy) ON THE
BREAST, &c. See Advertisement.

COOPER ON DISLOGATIONS. One vol.
8vo. See Advertisement.

CONDIE ON CHILDREN. 1 vol. 8vo.
See Advertisement.

CHURCHILL ON FEMALES One vol.
8vo. 8See Advertisement.

CHURCHILL’S MIDWIFERY. One vol.
8vo. See Advertisement. . )

CHITTY’S 'MEDICAL JURISPRU-
DENCE. A Practical Treatise on Medical
Jurisprudence. Wlth Explanatory Plates. In
one octavo volum

CLATER AND SKINNER’S FARRIER.
. Every Man his own Farrier. Ceontaining, the
Causes, Symptoms, and most approw Me-
thods of Care of the Diseases of Horses. From
the 28th London Edition. Edited by Skinner.
In one 12mo. volume, cloth.

CATTLE

CLATER AND YOUATT'S
DOCTOR. Every Man his own Cattle Doctor.
Contumng the Diseases of Oxen, Shee]
Swine, &c. Edited by Youatt,and revised by
Skinner. With Wood Cuts. In onevol. 12mo.

CYCLOPZEDIA OF PRACTICAL MEDI-
CINE. In four large octavo volumes, con-
taining, nearly 3200 Jarge double colnmnod

es. See Advertisement.

EES’ MIDWIFERY. A Compl'o-
hennve System of Midwifery ; chiefly designed
for the use of Students. With many Engrav-
ings. Tenth Edition, with the Author’s last
corrections. In one octavo volume, sheep.

DEWEES ON CHILDREN. ‘Freatise
on the Physical and Medical Treatment of
. Children. 8th Edition. In one 8vo. vol. sheep.

DEWEES ON FEMALES. A Treatise on
the Diseases of Females. Eighth Edition,
revised and corrected. In one octavo volume,
sheep. With Plates.

DUN LISON’S PHYSIOLOGY. See Ad-
vertiseme!

DUNGLISON’S MEDICAL DICTIONA-
RY. See Advertisement.

DUNGLISON’S PRACTICE. In two vols,
8vo. See Advertisement.

DUNGLISON ON NEW REMEDIES.
1 vol. 8vo. Bee Advertisement.

DUNGLISON’S THERAPEUTICS AND
MATERIA-MEDICA. Two vols. 8vo. See
Advertisement.

DUNGLISON’S HYGIENE  One vol. 8vo.
See Advertisement.

DUNGLISON’S MEDICAL STUDENT,
&c. Ome vol. 12mo. .See Advertisement.
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' LEA & BLANCHARD'S PUBLICATIONS. . .

DRUITT’S SURGERY. The Principles
and Practice of Modern Surgery. Second
American, from the Third. London Edition.

With 150 Wood Engravings. Edited by Flint..

In one octavo volume, sheep.

ELLIS - FORMULARY. The Medical
Formylary; a collection of Prescriptions from
the most eminent Physicians of this country
and of Europe. JIn one octavo volume, cloth.

ESQUIROL ON INSANITY. ~Mental
Maladies, considered in relation to Medicine,
‘Hygidne, and Medical Jurisprudence. Trans-

- lated, with Additions, by E. K. Hunt, M. D. In
- one octavo volume, sheep. A neat work.

FERGUSSON’S OPERATIVE SURGERY.
One vol. 8vo. See Advertisement.

FOWNES’
DENTS.  One vol.,large 12mo. See Adver
tisement. : .

GRAHAM'’S CHEMISTRY. One vol. 8vo.
See Advertisement. -

GUTHRIE ON THE BLADDER. The
Anatomy of the Bladder and Urethra, and the

- Treatment of the Obstructions to which those
passages are liable. In one vol., small octavo.

HORNER’S. ANATOMY. In two .vols,
8vo. sheep. See Advertisement.

HARRIS ON
sprtation on the Diseases of the Maxillary
Sinus. In ope small octavo volume, cloth.

HOPE ON THE HEART. A Treatise on
the Diseases of the Heart and Great Vessels.
! E,dited by Pennock. In one vol. 8vo. with
- Plates. -
HARRISON ON THE NERVES. An
Essay towards a Correct Theory of the Ner-
_ vous System. In one octavo volume, sheep.
HOBLYN’S MEDICAL DICTIONARY.
+ -One vol. large 12mo. See Advertisement.

HERSCHELL’S ASTRONOMY. _ A Trea-
tise on Astronomy. With numerous Wood

* Cuts and Plates. Edited by 8. C. Walker.
In one 12mo. volume, half bound.

KIRBY ON ANIMALS. The History,
Habits, and Instinct'of Apimals. A .Bridge-
.water Treatise. In onelarge 8vo. vol. Plates.

JLAWRENCE ON.THE EYE. A Trea- |

_ tise on the Diseases of the Eye. Edited by
Isaac Hays. In one large octavo volume,
sheep. With.Cuts.

LAWRENCE ON RUPTURES. A Trea-

tise on Ruptures. From the 5t London Ed. |

MAURY’S DENTAL SURGERY. A
Treatise on the Dental Art, founded on Actual
Experience. Illustrateq by 241 lithographic
figures, and 54 wood cute. Translated by J.
B. Savier. In ong octavo volume, sheep.

- MILLER’S PRINCIPLES OF SURGERY.

. One vel. 8vo. See Advertisement.
JMULLER’S PHYSIOLOGY. Elements of
Rhysialogy. Translated from the German by
w. Bal{,u. D.,and revised by John Bell,M. D,
In one large octave volume.,

POPULAR MEDICINE, by Coates. Pop- |

ular Medicine, or Family Adviser. In one
' eetavo volume, sheep. ith Cuts.

'PHILIP ON INDIGESTION. A Treafise
on’ Protracted Indigestion, and its .Conse-
uences. Jn one small octavo volume, cloth.
OUT ON THE STOMACH. On the

- Nature and Treatment of Stomach and Renal
Diseases. Inone 8vo. vol. With calored plates.

CHEMISTRY FOR STU .

MAXILLARY SINUS. Dis-

'RAMS

L

PEREIRA’S MATERIA MEDICA. Two
vols. 8vo. See Advertisement. . :

ROGET’S PHYSIOLOGY.  Animal and
Vegetable Physiology. With many Wood Cuts.
A Bridgewnter Treatise. In two octavo vols.

ROGET’S OUTLINES OF PHYSIOLOGY.
Outlines of Physiology and Phrenology. In
one large octavo volume.

RIGBY’S MIDWIFERY. A System of Mid~
wifery. With Cuts. In one octavo volume.
HAM ON PARTURITION.

One large 8vo. val. See Advertisement.

ROBERTSON ON TEETH. A Practical
Treatise on the Human Teeth, with Plates.
One small octavo volume, cloth.

RICORD ON VENEREAL. A Practical
Treatise on Venereal Diseases; or, Critical
and Experimental Researches in Inoculation,
with-a Therapeutical Summary, and a Special
Formulary. In one small octavo volume.

SIMON’S CHEMISTRY OF MAN. In
one octavo volume. ) .

TAYLOR’S MEDICAL JURISPRU-

dence. Set Advertisement.

TRAILL’S MEDICALJURISPRUDENCE.
Qutlines of 8 Course of Lectures on Medical
urisprudence.  Revised, with numerous
Notes. In*one small octavo volume.
TRIMMER’S GEOLOGY.. Practical Geo-
logy and Mineralogy, with Instructions for
Sualitative Analysis. With .over 200 Wood
uts. In gna'octavo volume, extra cloth.
THOMSON’S SICK ROOM. One 12mo.
volume. See Advertisement, -
WALSHE ON THE LUNGS. The Phy-
sical Diagnosis of the Diseases of the Lungsa.
In one neat 12mo. volume, extra cloth.
WATSON’S PRACTICE QF PHYSIC.
One large 8vo. vol. See Advertisement.
‘WILSON’S ANATOMY. One vol. 8w
Bee Advertisement. . :
WILSON’S DISSECTOR. The Dissector,

or Practical and Surgical Anatomy. ‘- With ’10& :

Illustrations. 'MadMied and. re-arranged, by
P. B.Geddard, M.D. Inone neatroyal 12mo.
valume, sheep. :
¢In this work we have another valuable ai

to the student of Practical Anatomy.”—N. ¥.
Journal of Medicine. '

WILSON ON THE SKIN. A Practical -

and Theoretical Treatise on the Diagnosis,
Pathology, and . Treatment of the Diseases of
the Skin. In one ootavo volume, cloth,
WILLIAMS’ PATHOLOGY: In one vol.
8vo. See Advertisement. i
WILLIAMS  ON THE RESPIRATORY
Organs, &c. &c. One vol. 8vo.. See Adver-'
tisement. .
YOUATT ON THE HORSE. ' The Horse ;
- containing a full account of the Disesses
the Horse, with their mode of Treatment; his
anatomy, and the usual operations performed
on him; his brecding, breaking, and man-
agement; and. hints' oa his soundness, end
urchase and sale. Togesher. with a General
istory of the Horse; a dissertation on the
American Trotting. Horse, how trained and
jockeyed, an aceount of his remarkable per-
rmances, and an Essay on the Ass and the
Mule, by J. S. Skinner, Assistapt Postmaster
General, and Editor of the Turf Register. In
one volume, octavo, with numerous Cuts.
Al
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| LEA & BLANCHARD'S PUBLICATIONS. 8t
THE

AMERIBAN JOURNAL OF THE MEDICAL SCIENBES

Enrrnb sy ISAAC HAYS, M.D.,

Published Quarterly on the first of January, April, Iu]y and October;
each Number having at least 264 large and olosely pnnted pages.

When necessary, cases are

FULLY ILLUSTRATED WITH LITHOGRAPHIC PLATES AND W00D CUTS.
ALSO;

THE MEDICAL NEWS AND LIBRARY,

OF 32 LARGE PAGES, PUBLISHED MONTHLY,

IS GIVEN GRATIS ‘
to Subsctibers to The Journal who pay, by the first of February of éach year,
Five Dollars free of expense to the Publishers.

Under the new law the postage orf the Journal is reduced to about 134 cents,
per number,.while the News and Library is sent through the mail as a News-

per

The Number of the Journal for Ja.n\mry will soon go to press, so that persons
wishing to subscribe should advise the publishers at once, as the whole quantity
for 1844 and ’45.was taken at an early day.

The pablishers-do not deem it neoeeeo.ry to refer-to the past course of the Journal. It
is sufficient that for the last TWENTY-SIX YEARS it has received the approbation of
the profession 'at home and abroad; but they would call attention to the extended and
liberal arrangement existing and to be pursued that shall embody the latest intelligence
from all qaarters.

. s pages will be devoted first to
ORIGINAL CTOMMUNICATIONS
from all settions of the Union, with
REVIEWS OF ALL NEW WORKS
7 . of interest, and

BIBLIOGRAPHICAL NOTICES;
while its QUARTERLY SUMMARY will embracé a full and extended
RETROSPECT AND ABSTRACT

from the various

FOREIGN AND DOMESTIC JOURNALS.

With referenee to this department, the arrangements of the Publishers are 8o extensive as
to embrace for the gleanings of the editor the vatious Journals from

GREAT BRITAIN, FRANCE, GERMANY,

DENMARRy ITALTy

AND OTHER SECTIONS OF THE WORLD. 4
Including as prominent ameng thé English,

. BRAITHWAITE'S RETROSPECT, _
RANKING’S HALF YEARLY ABSTRACT,
TER LONDON LANCET,

THE LONDON MEDIOAL TIMES, ,
TRE LONDON MBDIOAD caﬂmmmm
FORBES' BRITISH AND FOREIGN QUARTERLY.
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. 82 * LEA & BLANCHARD'S PUBLICATIONS,

. THE MEDICO-CHIRURGICAL, REVIEW,
' EDIVBURGH JMED. AND SURG. JOURNAL,

AND NUMEROUS OTHERS.
’ ’ While from France '
T‘HE GAZETTE MEDICALE DE PARIS—L'EXPERIENCE—REVUE MEDICALE
-—JOURNAL DE MEDECINE—JOURNAL DES CONN. AISSANUBS MEDICO-
. CHIRURGICALES
"and various others,. with the
ZEITSCHRIFT FUR DIE GESAMMTE MED!CIN,
with several others from Germany,
AND THE DENMARK BIBLIOTHEK FOR LEGER,
together with
ALL THE AMERICAN JOURNALS,
_ - are put in reqtisition.
' It will thus-be seen that the material for a full Summary of all

NEW MATTERS AND IMPORTANT DISCOVERIES
is full md ample, while ‘the exertions of the Edifor and the time of publiation inure
. a fullness and newness to this department.
. - Al the late and important >

Ammmwam INVILLIGRNOR

is fully recorded—while

; THE MONTHLY NEWS

_furnishes the Jighter and floating information, and embraces important Books for

PUB LIBRARY DEBPLRTILBIFD.

Among those works already publmhed in the Monthly Library and News, may be
mentioned

WATSIN'S mmm IIN m: PRM}TIIE OF PHYSIC,
BRODIE’S _.LEGT'URES ON‘ S'U'RG'EBY,

concluded this year, (1845.) -
. - The work selected to commence the year 1846 is a new pne,

. REYIE'S MANUAL OF MATERIA MEDICA AND THERAPEUTI®S,

- ‘now at-press in England
The high character of the Author is a pledge of a valuable work, which will be sub-
t o a revision and editing in this country, and have numeroys Cuts. -
Each Work in the' Library is regularly paged so as to be bound separately

.. THE TERMS ARD

Fer the Medical Joumal and News, if paid for by the first of Febmary
of each.Year, and remitied free of cost to the Publishers,- - Five Dollars.

For the Journal only, when erdered without fundb, or pmd for after the
first of February of each year, - - Five Dollars. -
For the Medical News only, to be pa:d for a]ways in advance, and free of
cost, - - - One Dollar. -
™ In no case can The Nem be sent vmhout pay in mdvance. o |

7 This paper may be delivered to any phyncmn if declmed by the person
_to whom it is addressed, or if they have removed—c.nd Postmasters and others
will particularly oblige the publishaza by furnishing a list of the Physicians and
Lawyers of their eounty or nexghbourhoo(f In addition to the business it.may
nieto the office, a eapy of «The Complete Florist,” -or such other volume,
sent by mail g-rans‘for ay tem qF more nmeu furnished free of cost.
. Philodelphia, Ocober, 1845
; L. . i o R
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